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(54) Title: DESIGN TOOL AND METHOD FOR PREPARING PARAMETRIC ASSEMBLIES 


(57) Abstract 

An expert system for desigining a connected collection of compo- 
nents which are available or can be made in different forms, describable 
by a selected number of variables, comprises a knowledge base which 
comprises a plurality of records pertaining to types of connectable compo- 
nents having at least one characteristic, at least one rule for combining a 
component with other components, and an inference engine which in- 
cludes means for selecting a record for a first component, means for se- 
lecting a second component, if available, connectable to first component, 
and storing information about a plurality of connected components Con- 
stant characteristics include component name, component description, 
manufacturer identification number, price information, availability infor- 
mation, a dimension, color or texture, and variable characteristics include 
information about whether more than one component has been selected 
and, if so, information about a second component and how and where the 
second component is connected. 
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DESIGN TOOL AND METHOD FOR PREPARING PARAMETRIC ASSEMBLIES 

L Field nf the f^Y^ntiffn 

This invention relates to a design tool and process for selecting and 
organizing interconnectable components and for designing, describing, displaying 
and manufacturing products having a number of variable characteristics. In 
particular, this mvention is useful for specifying and designing assemblies of 
modular furniture components and perfusion kits and for manufacturing wire 
harness assemblies, propellers, bolts and other fasteners. 

IL Background of th« favgnfeni 

Many industries are faced with the problem of assembling diverse 
components into final products which generally are different for each customer or 
application. For example, in the office furniture business, several manufacturers, 
including Herman Miller, Steelcase and Westinghouse, offer lines of components 
which can be interconnected to assemble modules with partitions, writing surfaces, 
storage, lights, etc., in a nearly infinite variety of different configurations. In some 
office environments, different modules are assembled to provide work rooms, 
secretarial stations and offices for all levels of employees. 

Another industry facing similar problems is the manufacture of perfusion 
kits. A perfusion kit is used by doctors during surgery to handle blood outside of 
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the patient's body. A perfusion kit may include an assembly of any of a number of 
tubes, branch points, valves, needles, injection ports and monitoring options. 

A persistent problem in designing and assembling collections of diverse 
components is the need to keep track of a large number of small components. For 
example, a typical modular secretarial station might consist of several wall units, 
multiple filing units, a typewriter surface, a desk, power inputs, lighting, plus 
numerous fasteners and plates which vary depending whether the module is free 
standing, adjacent to another module, or between two or more other modules. If a 
facility has 25 secretarial stations which are essentially identical but have some 
variations, the number of individual components can be very large. In order to 
keep track of all of these parts, the industry has developed specifiers or computer 
programs that facilitate counting how many of each type of component are needed. 
Some manufacturers distribute current pricing and other information periodically in 
a computer readable format, which can be read into a specifier to generate a 
purchase order. 

The designer must order enough parts to assemble the modules, the 
manufacturer or distributor must ship enough parts and the assembly crew must be 
20 able to locate the parts to assemble each module. In practice, even with the 

assistance of a specifier it is difficult to keep track of die large number of discrete 
parts and industry practice is to order excess basic components, such as fasteners, 
to be sure enough are on hand to do the final assembly. This is wasteful of 
resources and adds to die cost of each assembly. 

25 
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Others haVe used expert systems for layout and design (see Watanabe et 
al., U.S. Patent Nos. 4,651,284 and 4,700,317; Hartsog, U.S. Patent No. 
4,964,060) or have sought to develop improved modelling or space planning 
methods (see Thomson, U.S. Patent No. 4,642,780; Aish, U.S. Patent No. 
4,275,449). None of these references teach the present device or method or have 
been able to produce or manipulate the sophisticated and easily editable assemblies 
of the present device and method. 

Ig, Summary nf tho Tnv^ntfn^ 

The present system and method provides a design tool for designing an 
assembly which is a combination of components, each of which can be described - 
by a selected number of variables and which may be available or may be made in 
different forms. The design tool includes a rule base, a knowledge base and an 
inference engine. The knowledge base includes a plurality of records pertaining to 
types of collectable components, where there is a record containing characteristics 
for a connectable component and rules as needed to define combining the 
component with other connectable components. The inference engine includes 
means for selecting a record for a first component, means for selecting a record for 
another component to be connected to the first component, and means for storing 
information about a plurality of connected components to form an assembly. 

The design tool makes use of constant and variable characteristics to define 
and manipulate components and assemblies. Constant characteristics include 
component name, component description, manufacturer identification number, price 
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information, availability information, dimensions, color or texture. Variable 
characteristics of an assembly may include information about whether more than 
one component has been selected and, if so, information about a second component 
and how and where the second component is connected to a first component. 

One object of the present invention is to provide a convenient system and 
method for selecting interconnectable components and designing assemblies of the 
components where only allowed connections can be selected and a corresponding 
physical assembly can actually be constructed. 

Another object of this invention is to provide a system for inventory and 
ordering control. 

IV. Brief Description of the Drawings 

Figures 1A, IB, 1C and ID, respectively, illustrate four different views of 
an assembly with three frames, a work cabinet on one side and a workstation, with 
desk, light, shelf and drawers on the other side. 

Figure 2 illustrates a product list for the assembly in Figure 1. 

Figure 3 illustrates a screen display with menu choices which can be 
selected for the displayed Active Component in an assembly. 
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Figure 4 illustrates another screen display with menu choices which can be 
selected for the displayed Active Component in an assembly. 

Figures 5A and 5B illustrate a logic flow for menu traversal. 

Figure 6 illustrates a flowchart for the first method of deleting a 
component. 


Figure 7 illustrates a screen displayed after DRC, showing items which 
failed a completeness check. 

Figures 8A and 8B illustrates two flowcharts for adding a component to 
the design database. 

Figures 9-29 illustrate screen plays for a design process. 
V. Detailed Description 
A. Overview 

The present invention may be utilized with a variety of different systems. 
A system is a functionally related group of elements or components or an object 
describable by a bounded group of parameters. The present invention is capable of 
organizing and interrelating components of a system according to the characteristics 
of the components and predetermined rules. The components of a system are used 
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by the design tool of the present invention to form a design. This design is 
described by a design database. 

The basic criteria which make a particular system well suited to 
5 representation by a design database, and therefore, well-suited to application of die 

present invention, are: 1) the components of the system can be combined in many 
different ways; and 2) a limited amount of information can describe a combination 
of the components of the system. 

10 For example, systems which are well suited to the design tool include but 

are not limited to: 

a. Systems Furniture. This is furniture which exists in large numbers 
of components which are assembled according to customers' designs. A 
15 system may consist of several hundred to several thousand different 

components which fit with other components of the system. Several 
manufacturers manufacture one or more systems some of which include 
components which may be used interchangeably between systems. 

20 b. Perfusion Kits. These are assemblies of standard and variable 

components made and assembled on a custom basis according to 
physicians' designs. They may be used to handle extracorporeal blood 
during surgery. 
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c. Other Assemblies: wire harness assemblies; HVAC; plumbing; 
telephone cable routing; motors. 


d. Impellers and Propellers. These generally are single component 
designs which are generated from a system whose elements are materials 
and geometric constraints. 


e. Other Single Component Designs: fasteners; bolts. 

10 For purposes of illustration, this document will deal with die systems 

furniture application of the design tool. Compass directions assume north is up, 
east is right, etc. 

The following description is set forth in sections. The first section 
15 contains definitions of terms frequently used in connection with the description of 

the invention. The second section deals with the structure of the design tool as a 
framework for use in different applications with reference to the currently preferred 
embodiment of the furniture systems. The third section discusses customization of 
the design tool for specific applications, e.g., for a specific manufacturer's line of 
20 systems furniture. This process is typically implemented under the direction of a 

programmer and an experienced designer. The fourth section describes the system 
specific features of the present invention in greater detail and the last section deals 
with examples operation of the present preferred embodiment. This process is 
typically carried out by everyday users, who need have little experience yet can 
25 design functional assemblies. 

-7- 


«DOC!D:<WO 


9301557A1_L> 


• WO 93/01557 


PCIYUS92/05650 * 


B. Pefinitipns 

A number of basic definitions are set out in this section which may assist 
5 the understanding and explanation of the present invention. The following 

explanatory discussion is not meant as a complete glossary, since many terms are 
introduced elsewhere, in the logical flow of the description. 

In a systems furniture application of the present invention, the system is a 
10 collection of different furniture items, such as wall-units, shelves, connectors for 

same, etc. These furniture items are components within the system made by a 
manufacturer. Components are designed to fit together interchangeably, for 
example, a shelf may be available in a predetermined number of widths (e.g. 24", 
36" and 48") which are the only widths available for shelf supports (frame, tile, 
15 etc.). 

One of the basic components of a furniture system is a frame, a generally 
rectangular structural component. A frame can support various components such as 
storage cabinets or work surfaces. Referring to Figure 1, a number of components 

20 are illustrated. Frame 10 is attached to empty frame 11 and wall cabinet 12. 

Frame 10 has been completed by adding attachable components storage cabinet 13, 
light 14, work surface 15, pencil drawer 16, and suspended drawers 21. The 
remaining open spaces on each side of frame 10 are filled, in this example, with a 
full set of tile faces, four acoustic tile faces 17 and four mahogany wood tile faces 

25 18. Figures 1A, IB, 1C and ID represent views of the same assembly. 
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A component can be described in terms of its attributes, preferably defined 
by one or more constant characteristics generally sufficient to describe the 
component. A constant characteristic is constant for a specific component but 
variable between components and might include color, height, width, depth, 
texture, powered, non-powered, and other characteristics needed to describe the 
component and distinguish it from other components in the furniture system. Other 
useful constant characteristics may be associated with a component such as a 
description of the component suitable for use with a CAD display program (e.g., a 
library file for AutoCAD®). Still other useful constant characteristics may define 
points on the component at which other components can be connected. The 
constant characteristics of individual components may be stored as variables in one 
or more constant databases such as the part database, geometry database and option 
database described below in Example 1. 

Some components are primitive components which are unitary components, 
not divisible into other components. Some components are custom components 
which may be defined and recorded in a design database or incorporated into 
records similar to the records for individual components. Once defined, these 
custom components function just like other individual components or primitive 
components. 

An assembly is a collection of one or more linked components. The 
design tool allows linking components in essentially any configuration which is 
possible with the actual, physical components. Each assembly is represented by a 
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design database which will be described in detail below. An assembly may include 
not only individual components but also other assemblies, sometimes referred to as 
"sub-assemblies" or included assemblies. 

5 The design database contains individual records for each component of the 

assembly. Each record references information which describes the component, 
e.g., a record in the part database for that component. A design database for an 
assembly can include entries for essentially any combination of components and 
assemblies. A design database entry for a component references pertinent 
10 information about that component in one or more constant databases. A design 

database entry for an included assembly references another design database, one for 
the included assembly. 

In one application of the design tool, the final product is a single 
15 component but the design tool is used to select materials and geometric features, 

e.g., the pitch of threads on a bolt. In such a system, an assembly is a collection 
of parameters or other constant characteristics. Other examples of a single 
component system are manufacturing of impellers and propellers which have 
variable structural characteristics and materials as system components. 

20 

The design tool can accommodate certain special assemblies such as a 
"Tile Typical" or an "Interior Typical." These special assemblies consist of a 
group of components fixed in space relative to each other but without a specific 
position or orientation in absolute space. In general, these components do not need 
25 to be, and are not, connected to each other. These special assemblies can be 
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connected during the design process to another component or assembly to complete 
certain design needs. 


A Tile Typical is a characteristic choice and arrangement of tiles for use 
5 on the surface of a frame. One or more tile Typicals can be preselected to 

accommodate the design goals for a project. Referring to Figures IB and ID, tile 
descriptor 17 refers to a Tile Typical consisting of four acoustic tiles, 48 inches 
wide. Information on the specific part numbers, dimensions, etc. is available. In 
figure ID, the tiles are shown in a three-dimensional projection, largely hidden by 
0 the tiles of Tile Typical 18. Tile Typical 18 consists of four wood tiles, also 48 

inches wide. Tile Typical 17 has been selected for the "north" side of frame 10 
and Tile Typical 18 has been selected for the "south" side of frame 10. A menu 
selection of pre-defined Tile Typicals is illustrated in Figure 24. 

» 

An Interior Typical is a special assembly of interior components. An 
Interior Typical might consist of a series of work surfaces, drawers, cabinets, etc., 
for use in a typical work area for an employee cubicle. Another Interior Typical 
might be the interior for an executive module with a high grade of finishes, certain 
storage or light facilities, or other components selected by the system designer. 

Since assemblies can be used in other assemblies, each time an assembly is 
changed, that change can be marked, e.g., with a flag, so the design tool knows to 
check all marked included assemblies to determine the impact of any changes. If a 
change in an included assembly renders the existence of the including assembly 
logically impossible, the included assembly is deleted from the design database for 
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the including assembly. For example, a change to an included assembly may result 
in that assembly being too large for the available volume in the including assembly 
in which it is installed. 

5 A cluster is another special assembly, one that is "complete" or one which 

has no open connection point which must be connected to another assembly or 
individual component. For example, a component such as a frame should be filled 
on essentially all feces and edges, by, for example, a complete set of tiles or other 
components plus a top cap and either a connector to one or more other frames) or 
10 an edge cap. It may be possible to add additional components, e.g. one or more 

shelves to a frame in a cluster, but no component in a cluster needs to be 
connected to any additional component to be complete. 

One or more clusters can be placed in space to complete a design. For 
15 example, a complete design may have one cluster designed as a secretarial work 

group, another cluster designed as an engineer work group, and a third cluster 
designed as an executive work group. A complete design might consist of a certain 
number of secretarial clusters, a number of engineering clusters and a number of 
executive clusters. The complete design could be the sum collection of each of 
20 these clusters. 

Another feature of the design tool is a "space plan." In a preferred 
implementation, the space plan begins with an outline of the available space, for 
example, a blueprint of the building shell. Clusters or other assemblies can be 
placed within the building shell in a non-contiguous manner. For example, one 
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suitable assembly can be a mere outline of a cluster without completing the entire 
cluster. A user may represent a large design schematically without finalizing 
details until overall design criteria have been satisfied. 

Clusters can be placed within a "building shell" in a non-contiguous 
manner to form a "space plan," which encompasses the entire design. Building 
shells are volumes defined by the system. Accordingly, a design database for a 
space plan assembly may reference design databases for one or more cluster 
assemblies or free standing components used in the space plan. Cluster assemblies 
may reference one or more Tile Typical or Interior Typical assemblies. 
Throughout this description where the use of an individual component is 
contemplated, a primitive component, custom component, or assembly may be used 
interchangeably depending on the physical constraints of the system. 

The design tool for a given system is fully determined, which is to say 
that preferably all legal assemblies can be designed and no illegal assemblies can be 
designed. In actual practice, it is sufficient to design most legal assemblies and 
almost no illegal assemblies. 

A design is all the furniture in one project and how it is combined. A 
project is the user's requirement of systems furniture for a specific application. 
For example, a customer may commission a vendor to complete a project which 
consists of furnishing an office. As a part of this project, the vendor will use the 
design tool to arrive at a furniture design. 
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The concept of variables as used in the present invention is important to 
the design process. For example, variables define the status of an assembly during 
the design process. The status of a component is the combination of constant and 
variable characteristics which are relevant to the design tool at the time the design 
5 tool is performing an operation which modifies or checks the current configuration 

of a component. For a preferred embodiment of the systems furniture application, 
the software maintains the values of some three hundred different variables in the 
form of unsigned short integers. These variables govern the actions of the design 
tool. A selected subset of these variables is saved with each record in the design 
10 database and describes the variable characteristics of the logical condition of the 

component which corresponds to that record. The number of variables required 
depends to a large extent on how many types of components are available from the 
manufacturer, how they fit together, which combinations are and are not allowed, 
etc. 

15 

C. Structure of the Design Tool 

As described below, the design tool consists of several parts, including a 
knowledge base, a rule base, an inference engine, an expert user interface and a 
20 graphic system. These parts of the design tool are integrated with information 

regarding the specific characteristics of the components of the furniture system and 
how they interrelate so that the design tool will be capable of creating a design for 
the particular furniture system. 
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Other parts of the design tool which will be discussed in this section 
include the documentation control and automated output control. This section will 
describe the general structure and functional interrelationship of the parts of the 
design tool. 

1 . Knowledge Base. 

The knowledge base is a set of databases containing information pertaining 
to components within the system which are the subject of the design tool 
application. Generally, this information consists of the constant characteristics for 
each component. As discussed above, constant characteristics for a component 
which may be stored in the knowledge base include connection vectors, graphical 
information such as drawings of the component, assembly instructions and 
availability. Connection vectors are represented by vector variables which 
correspond to potential connection points for a component and whose corresponding 
values as stores in design databases describe the current geometry of the 
connections for that component. 


The knowledge base is a basic component of the design tool, although the 
specific databases required to describe and manipulate a given system may vary 
with the application. The following discussion and examples describe a series of 
databases useful for the preferred implementation of the design tool for the systems 
furniture. One skilled in the art can select and create appropriate databases for a 
variety of applications that come within the teachings and claims of this invention. 
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The information to be entered in the knowledge base depends on the 
particular system modelled in the design tool. This information might come from a 
manufacturer's catalog or from other sources. In general, this information should 
be entered and checked carefully. This entry typically is done by or under the 
5 supervision of an experienced programmer. 


2. Rule Base. 


The rule base contains rules for what components can be combined with 
10 other components and under what conditions they can be combined plus what 

components must be present under certain conditions. Rules are used in the design 
process to allow proper combinations of components and disallow improper 
combinations. These rules are preferably based on characteristics of each 
component which depend, in turn, on the system in use, e.g., a certain frame or 
15 type of frame can be connected to a certain type of connector or a certain type of 

tile. The rules should accommodate different states of a component, for example, a 
combination of the first component with a second component may be allowed for 
the first component alone but a subsequent combination with a third component 
may be affected by the fact and nature of the combination of the second component 
20 with the first. 

In the preferred embodiment of the present invention the rule base consists 
of two parts: (1) a menu database which includes rules for menu selections and (2) 
global rules. The menu database contains rules which define whether and how a 
25 component can be connected to another component. The rules included tests for 
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various conditions; e.g., the presence or availability of certain types of connections 
or components. The rules also control the display of menu options, preferably 
showing only options which are possible at a given stage of the design process and 
not showing or otherwise indicating choices which are not possible at that stage. 
Preferably, the present invention is menu driven. That is, during the design 
process the user makes selections from a list of displayed selections. These rules 
operate to constrain the design process by limiting the selections available 
depending upon the component upon which another component is to be added. 

Some rules govern the selection of defaults by a user. Before beginning 
the design process the user may select certain options which will either limit 
subsequent menu selections or cause selections to be made automatically. 


Global rules govern the interaction of components which are not 
necessarily directly linked to one another. Global rules might not be useable 
during the design process to determine what components may be combined with 
other components and how the components can be combined. That is, the 
combinability or state of a component may change dependent upon the addition of 
other components in such a way that the change cannot be detected during menu 
traversal. During menu traversal the rules are dependent upon the known 
information for a component to which another component is being connected. 
Thus, there is limited access to or use of information during menu traversal during 
the design process regarding other components which may impact the combination 
of two directly linked components. 
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3. Inference Engine. 

The inference engine selects and applies rules from the rule base using 
information from the knowledge base to direct and implement the design process. 
5 The inference engine passes information from the design database to the graphic 

system, described below, to display selected information from the knowledge base 
according to the rules in the rule base. During the design process the inference 
engine accepts input including user choices through menu selection and input based 
on application of rules. 

10 

The inference engine calls the design rule check (DRC) when a design is 
saved. The design rule check applies the global rules to the complete design 
database to detect errors in design. In the preferred embodiment, the design rule 
check checks local design rules which are for the most part taken care of by the 
15 design process. The global design rules test for design completeness and for 

proper interaction of components and not just the characteristics of individual 
components. Example 6 below further describes the design rule check in 
connection with its operation. 

20 4. Expert User Interface. 

The expert user interface includes a series of menus, presented to the user 
by the inference engine in accordance with the rules and conditions in effect at the 
time. The expert user interface is applicable to many parts of the design tool and 
25 minimizes the program user's steps required to control the design process. 
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The expert user interface is responsive to user commands to control 
program operation and cause the creation of a design. The expert user interface 
directs the creation of the design by means which will be described more fully 
below through examples but which employ the knowledge base, rule base and 
inference engine. 

The user may select a component by a user mouse digitization (mouse 
button press at a screen location) which makes the selected component active. The 
design tool permits components to be randomly accessed or selected from within 
the design when selecting a component. 

The expert user interface minimizes the required input into the design 
process by the user by only allowing tto? user to select viable menu selections 
during the design process and by outputting meaningful messages as a result of the 
design rule check. Additionally, the expert user interface will make selections for 
the user whenever possible. For example, if certain default conditions have been 
established (typically stored in a default database) then whenever the interface can 
make a decision based on default information, it will do so. If a user preselects a 
default that all new frames will be powered and have a certain height, then 
whenever the user would have been presented with the option of selecting powered 
or not, the interface will automatically make the selection of powered. Similarly, 
when the user would have been presented with the option of selecting frame height, 
the interface will assign the frame height based on the default values. These 
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defaults can be applied to many types of components without preconfiguring each 
component typo. 

As another example, if the height of an attached component is required to 
be a certain value in order to be attached, the expert user interface will make the 
height selection without consulting the user. As another example, if a group of 
frames has the correct configuration to connect to the components of an Interior 
Typical, the expert user interface and the inference engine will effectively make all 
required connections automatically. 

5. Graphic System. 

The graphic system produces graphic representations of the design or 
portions of the design during the operation of the design tool. The graphic system 
can display images of components, assemblies and designs by referring to the 
design database and knowledge base. Hie graphic representations of the current 
design are updated and displayed as the design is changed. 

The graphic system includes tools which allow the user to make basic 
display modifications such as zooms, pans, windowing, and graphic displays of 
different information about the design. Graphics are produced automatically based 
on information in the databases; the user never manipulates the graphics directly 
but the graphics visually "echo" the design database. Metagraphics version 3.8A( 
now version 3.7C used) was used to provide (he graphics environment (primitive 
graphics functions) under DOS. 
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The graphic system also can display part numbers, e.g., 20 in Figure 1A, 
or information about components or surfaces. Figures IB, 4 and 7 include 
readouts for Tile Typicals 17 (four acoustical tiles, in order, top to bottom along 
the frame) and 18 (four wood tiles). 

6. Documentation Control. 

These tools control the automatic filing and revision assignment of the 
design database for a design of the project. Filing and revision information is 
stored in the Project Database and in an assembly level database, i.e., the CLT 
database. 

7. Automated Output Tools. 

At various points in the design process, or external to the design process, 
the user may elect to automatically produce various forms of output. The design 
tool refers to the design database and knowledge base, which together completely 
define a design, to automatically create reports or representations of the design in 
other usable forms such as: 

a. Bills of materials. 

b. Inventory modification and order entry information, 
c Manufacturing and QA instructions. 

d. Just-In-Time manufacturing process. 
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e. Plots, e.g. on paper media. 

f. Quotations. 

g. Assembly/Inspections times. 

h. Shipping information (volume, weight, delivery schedule). 

i. Manufacturing Resource Planning (M.R.P.) 


Design information can be accessed in a usable form to create 
representations of the design in many other forms. These forms include the output 
listed above, as well as representations of the constraints under which the design 
was created (this could include, for example, a listing of the user selectable rules in 
place during design). The design database, or a set of design databases, can also 
be referenced for statistical analyses of their components. 

One of the automated output tools interfaces with computer aided design 
software to produce two or three-dimensional representations according to a CAD 
image database. These CAD models can be wire-framed, surfaced or solid 
modeled. See Figures 1A-1D. Tool paths and/or post processed numerical control 
(NC) files used for the automated machining of parts may be produced from the 
CAD models automatically. 

External to the design process, or within the process by way of 
constraining the possible generation or insertion of sub-assemblies, the design tool 
is ideally suited to the incorporation of group technology. Group technology can 
be used to assign certain values to database entries which are dependent on or 
reflect selected parameters within the database entry. That value can be used to 
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quickly search for database entries that have selected parameters. In addition, 
group technology can be used to examine the design databases. 

One useful platform for implementing this invention is an Intel-386-based 
5 computer nmning under MS-DOS 3.2 or higher. A color VGA monitor is useful, 

although an EGA monitor can be used. A hard disk is recommended, e.g. 40 
MByte. Some implementations of a program using this invention may require more 
than 640K base RAM. Phar Lap Software 386 1 DOS Extender can be used to 
avoid this limitation. The protected mode version of Metagraphics (Metagraphics 
10 Premium, Version 3.8A), version 6.0 of c-tree File Handler, and the Watcom C 

8.0/386 compiler were used. One skilled in the art will recognize other platforms, 
compilers and software accessories that can be used successfully to implement the 
present invention. 

15 Currently, .RTLinkPlus made by Pocket Soft is used instead of the Phar 

Lap DOS Extender. Further, the real mode of the Metagraghics graphics software 
is used, as well as, version 4.3 of the c-tree File Handler, and a Microsoft C 
compiler. 

20 D. Customizing the Design Tool to Sp^fir Applications 

The design tool must be customized to operate with specific systems. 
Information specific to each system must be input into the various parts of the 
design tool for that particular system application. The type of information which 
25 must be integrated into the design tool includes design constraints and component 
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information. As discussed above there are many systems to which the present 
invention may be applied. In a present preferred embodiment the design tool is 
applied to furniture systems. 

5 Design constraints are generally those rules which govern the formation of 

designs. As discussed above in the definition section, rules are stored in the rule 
base. In the furniture systems application an exemplary type of rule governs 
connection of components or classes of components which have corresponding 
connection points which match in height and type of connector so adjacent 
10 components may be physically connected. 


Some overlap exists between design constraints or rules and component 
characteristics in that the rules for a particular system are heavily dependent on 
component characteristics. Many rules relating to the compatibility of components 
15 to be linked refer to the dimensions of the respective component and, therefore, are 

a source of component characteristics. 

Design constraints and component characteristics are generally entered by 
a programmer or designer of the particular application for the design tool since this 
information defines the design process and effectiveness of the expert user interlace 
in facilitating the use of the system by individuals who are not designers for the 
particular system. Entry of the design constraints includes determining appropriate 
operational choices to be displayed in the menus of the design tool. Further the 
storage of the component information must be structured effectively to enhance the 
overall operation of the design tool. 
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Customization of the design tool to a particular system also involves 
structuring the graphic system and automated output tools. The graphic system is 
designed to enhance the visualization of the ongoing design process. The 
automated output tools are designed to produce outputs which are useful to the 
user. 

E. Using the Desipn Tool 

Using the design tool to produce a design database is an interactive process 
wherein the user is allowed to make legal designs, that is, physically constructable 
designs, and prevented from making illegal designs, all without requiring any 
specific technical knowledge of the software and generally without extensive 
knowledge of the components available in the system. This interactive process is 
menu driven and mouse controlled, with a menu on the left side of the screen and a 
graphic window on the right side. 

The design process is menu driven in the sense that the expert user 
interface operates to furnish a number of possible operational choices in a menu 
which the user selects from. The menu lists available legal operations which may 
currently be performed on the design including components which may legally be 
added. The graphic window shows a graphic representation of the design in its 
current state. The user may use the mouse to make a menu selection or to select a 
component of the design represented in the graphic window. This process of 
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mouse selection is often referred to as digitizing (or "diging") a menu selection or 
component. 

Example 8 below illustrates the operation of the design tool in forming an 
5 assembly. The process of Example 8 is illustrated in connection with Figures 3, 4, 

and 9-29 which are screen dumps taken from the display screen during the design 
process. This example illustrates the physical operations that a user performs in 
implementing the processes described throughout the current application. 

10 1. Summary of Operation 

a. Set Default Values, 

In a presently preferred embodiment of the invention, the user may set 
certain defaults, if desired, which will govern the general characteristics of the 
design, e.g., selection of materials or the height of a structural component such as 
a frame. For each variable which is not set to a default value, the user will have 
to enter the appropriate information for each component affected by that variable. 
Thus, use of defaults facilitates both consistent and rapid design of an assembly. 
The default information is stored in a default database. 

Information in default databases allows automatic selection on some menus 
during the design process. They also set some basic conditions of the design 
environment. This information in the default databases can be modified by the user 
prior to or during the design process (through the user commands). In setting these 
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default conditions the user is placed in the same expert menu environment used to 
govern the creation of design databases, generally without a graphic area. For the 
furniture systems application, the setting of user defaults is sufficiently complex to 
warrant such control to prevent conflicting or incomplete default conditions. Menu 
traversal while setting user defaults modifies the default databases rather than a 
design database. 

b. The Design Process 

Design begins by selecting and inserting a first component in the design. 
After the user selects the class of component, e.g., a frame, the design tool 
provides a series of menus from which the user can specify characteristics, e.g., 
height and width, powered or not, and color, necessary to select a unique 
component. Some of these characteristics may have been predetermined and stored 
in the default database so that they are autoselected. 

An activatable component may be selected from a menu or from the 
currently active design by using a mouse to position the screen cursor over the 
component and clicking ("digitizing" or "diging") the component. Selection of an 
activatable component makes it the Active Component. The Active Component is 
highlighted and an active menu is displayed listing all of the operations which may 
be performed on or with the newly activated component. 

Components are generally of two types: activatable or non-activatable. An 
activatable component can be made the Active Component while a non-activatable 
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component can not. Typical non-activatable components are unique components 
which can be connected to only one other component and cannot be modified, e.g., 
frame caps, carpet grippers or socket cover plates. Typical activatable components 
can be connected to more than one other component and are modifiable, e.g., a 
5 frame which may connect to one or more other frames, to tiles, to top caps, to 

carpet grippers, to work surfaces, to cabinets, and to many other components. 

The design tool provides for a hierarchy of components. In a preferred 
embodiment of the present invention, activatable components are generally 
10 classified in an hierarchy and non-activatable components are classified in a 

separate hierarchy. The hierarchy is a deletional hierarchy in the present invention. 
For example, when an activatable component is deleted all non-activatable 
components linked to that component are deleted because the non-activatable 
components are in a lower deletional hierarchy. 

15 

Where there are other types of components which share consistent design 
rules and relationship to other components, e.g., a deletional preference, these 
components may be grouped into a hierarchy of components. Thus, the 
hierarchical classification of activatable and non-activatable components is not 
20 meant to be restrictive. 

When creating a new assembly, the first component is selected through 
initial menu traversal and placed in the assembly coordinate system by aligning the 
assembly coordinate axes with the component coordinate axes at both coordinate 
25 origins. See Examples 1 and 8, below. The design tool is used to design 
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assemblies into building shells. Building shells are defined volumes into which an 
assembly must fit. Each assembly is assigned its own coordinate system. The 
coordinate system of the graphic area of the screen corresponds to the coordinate 
system of the assembly currendy being designed. 

The active menu for essentially each activatable component has a selection 
called "User Commands" which allows the user to access the user commands. In a 
space plan assembly this process is different in that all clusters are inserted from 
the user commands menu, while digitizing a cluster on screen opens the design 
database corresponding to that cluster assembly for modification and makes a 
component in the digitized cluster the Active Component. See Example 5 and 
Figure 8 for a flow chart of the addition of a component to a design database. 

Once the user selects a component or existing assembly to be added to the 
design, information about that component is entered in appropriate databases and 
the graphic display is updated to show the component. The menu is updated to 
show legal additions or changes to the component, plus some system options. The 
user continues by choosing and specifying additional components or assemblies, 
gradually building up an assembly. 

Each component in an assembly of components is assigned a component 
number specific to that component with reference to that assembly. In a preferred 
embodiment, the lowest available component number is assigned in the order that 
the component is added to the assembly. Thus, the first component selected for an 
assembly is assigned a first, i.e., least component number, initially, and the second 
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component is assigned that number plus one. Each succeeding component is 
assigned the lowest, next available component number. 

In the systems furniture design tool, every component except one is linked 
to exactly one other component of lower component number; this component of 
lower number is called the destination component for the corresponding linked 
component. One component of the assembly, called a root component, will have 
no destination component to which it is linked. 

A component may be a destination component for more than one 
component. In most cases the linkage of a component to its destination 
corresponds to a physical connection but in some cases the components may be 
linked and have a fixed spatial relationship relative to each other but not be 
physically connected. For example, two adjacent, connected frames have a 
physical connection but a chair and a desk may be linked together logically in an 
assembly without any physical connection. 

The interconnection of components for an assembly is available from the 
design database records but is also available from indexed values. That is, there is 
a list of all the component numbers used in an assembly and the destination 
component corresponding to each component. 

In order to illustrate a preferred implementation of the device and method 
of this invention, the specific example of systems furniture design is described 
here. Example 1, below, provides additional detail regarding the various databases 
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used by the design tool as a precursor to examining the design process itself. 
Examples 2 and 3 detail variables, menu structure and the process of menu 
traversal. Example 4 describes the process which occurs when a user digitizes a 
new Active Component from, the graphic display. 

While designing an assembly, the user can elect to modify an included 
assembly design databases "on the fly". The user may also elect to create an 
assembly and may pre-load pertinent conditions of the current assembly into this 
new assembly. This pre-loading of design constraints ensures that the new 
assembly will fit logically into the current assembly at the current Active 
Component. Both of these processes allow the user to make design decisions about 
an assembly while considering (or being limited by) its use in another assembly . 

When designing an assembly the user works within the coordinates for that 
assembly regardless of whether the assembly being worked on is part of another 
assembly. Thus, the user only sees the graphical interface for the assembly 
currently being designed whether or not it is being created or modified. As part of 
this display, preloaded pertinent conditions may appear as phantom frames. 

The assembly of primitive components into contiguous assemblies is 
accomplished by fitting them together within the assembly coordinate system in 
accordance with a set of expert rules. The expert user interface in conjunction with 
the rule base governs the design process. The records in the menu database are 
indexed by menu number, each corresponding to a different set of selections to be 
displayed in the menu area of the screen. In addition to this text, each menu 
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contains the expert information which governs its display, its basic reaction to a 
menu selection, and some basic environmental descriptions such as whether or not 
the user may currently digitize a new Active Component. The reactions to a 
selection include: loading the next menu; adding a new component or sub- 
assembly to the design database; and changing variable values. See also Examples 
2 and 3, below. 

The number of, and the logical and physical relationships among, the 
components in a Tile Typical are completely determined by the design tool. Menu 
traversal under these conditions can be thought of as a branching system of logical 
possibilities beginning at the first component and ending at the pre-determined point 
of the last component. 

Referring to Figures IB and 1C, components 13, 14, 15, 16 and 21 were 
added in a single user action by selecting a predefined Interior Typical, 003A in the 
menu shown in Figure 26. The Interior Typicals are notable for the fact that 
insertion of components in these assemblies is subject to wide geometric variation 
which must be logically controlled. To enable this, whenever an Interior Typical is 
bang designed, a PHframe database is created and modified (see Example 1). 

Cluster assemblies differ from Interior and Tile Typicals in that they allow 
the insertion of assemblies. To facilitate this, a variable CIT (Cluster Interior Tile) 
database is used to record just the characteristics of each extant assembly which 
need to be examined in order to determine whether or not the insertion of any 
given assembly is legal at the current Active Component in a cluster. This 
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prevents the design tool from having to generate this information from each 
assembly design database every time any assembly is inserted. 

At this point we are ready to describe more specific operations of the 
design process which the user controls via the design tool under the constraints of 
the design tool. 

3. Component Operations 

After component selection, if the selected component is activatable that 
component is the Active Component and the menu displayed is the active menu for 
that component. A number of variables are maintained by the design tool which 
describe various aspects of the assembly in which the deign tool user is currently 
working. These variables represent the status of the assembly. Some of these 
status variables are specific to the current Active Component and are stored with 
the record for that component in the design database for that component. 

The design process can be broken down into three separate processes: 
adding components, deleting components, and changing components. 

a. Adding Components. 

The addition of a component to the Active Component is accomplished by 
selecting a component or type of component from the menu selection in the active 
menu for the Active Component. The design tool leads the user through a series of 
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menus until the selected component is completely defined both in relation to 
constant characteristics and in relation to the assembly in which it now occurs. 
This new component record is added to the design database and to any pertinent 
temporary databases, and the graphic system portrays it on screen. 

During the process of traversing the menu for each menu selection selected 
ones of the status variables are altered. The inference engine responds to each 
menu selection by changing information which reflects the consequence of that 
selection to the current assembly. A subset of this information, i.e., selected 
variables, is stored in memory in a record corresponding to the component once the 
component is added. 

The added component has the component which was the Active 
Component at the beginning of the addition process as its destination component. 
The added component is linked to the destination component and is a new element 
in the current assembly. 

Components may be added in between other components in a process 
called midrun addition. This process is similar to the process of midrun deletion 
described below. When a component is added between two or more other 
components the connectivity and vector information for each of the affected 
components must be changed as well as shilling the location information within the 
assembly coordinate system to reflect the changed position of the various assembly 
parts. 
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If the new component is activatable, then the new component becomes the 
Active Component and the user is presented with the active menu for that 
component. Otherwise, the new menu is the active menu for the previous Active 
Component. 


b. Deleting Components. 

Deletion of components is accomplished through the user commands. 
Whether or not a component is deletable is determined by its logical status as 
defined by the deletability variable. As discussed above, the deletability variable 
starts at zero for a given component and is incremented by one every time an 
activatable component is linked to the given component or the given component is 
linked to another component. Thus, if the deletability variable is greater than one 
then that component is linked to at least two other components. A root component 
which does not a destination component will only be linked to other components 
which have the root component as a destination component. 

Each record in the design database for an assembly includes the 
deletability variable and the component number of the corresponding component's 
destination component, except for the root component which has no destination 
component number but does have a deletability variable. The deletability variable 
and destination components for each component in the current assembly are saved 
in a temporary database called Tisam as discussed below in Example 1. Storage 
in the temporary database permits quick reference during the design process without 
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having to determine this information from each individual record in the design 
database. 

Deleting a component will also delete all components of lower hierarchical 
value which are attached to the component to be deleted. That is, when an 
activatable component is deleted all non-activatable components attached to it will 
automatically be deleted. This said, there are two distinct methods of component 
deletion within a design database which are selected depending on the value of the 
deletability variable for the component which is selected to be deleted. 

Method One. (Deletability equal to 1) 

This form of deletion occurs when a component is deleted which will 
affect the logical status of some of the remaining components but will not affect the 
geometrical connections among them. By status we mean status variables such as 
the deletability variable and vector variables saved in the component record. By 
definition then, a component deleted according to this method must have no 
component of equal deletional hierarchical value which lists the component to be 
deleted as its destination component (unless it is a root component, which does not 
have a destination component to which the root component is linked and has exactly 
one component linked to it). Deletion of a component by method one may change 
whether or not its destination component (or in the case of a root component, the 
component of equal hierarchical valued connected to it) will be subject to deletion 
by method one or method two. Referring to Figure 6, the record number of the 
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component to be deleted is retrieved, the Least Item variable is set, an Object 
Number ("ON") variable is set and the Active Component variable is reset. 


Accordingly, this first method of deletion is the simplest method and is 
used for components which are on the end of or at the beginning of a sequence of 
addition in assembling an assembly. That is, method one may be used to delete all 
non-activatable components, activatable components which have no other 
components linked thereto, and a component in an assembly which has no 
destination component to which it is linked, i.e., a root component. 

In the case of the root component, there can be only one component listing 
it as a destination component for it to be deletable by method one. Thus, this 
method is appropriate for deleting end activatable components and all non- 
activatable components. In this end run deletion, the consequence to the assembly 
by the deletion of an end run component includes change of variables, and in the 
case of an activable component, deletion of all non-activatable components 
connected to it. 

Method Two. (DeletdbUity greater than 1) 

This form of deletion occurs when the component to be deleted has one or 
more components of equal hierarchical value linked to the component to be deleted 
(or two or more if the component is a root component), and these components, 
along with the destination component of the component to be deleted Of it is not a 
root component), can be connected to one another automatically in accordance with 
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the expert logic of the system after the component is deleted. This type of deletion 
is termed mid-run deletion, since it occurs when two activatable components are 
linked to an activatable component to be deleted, such as in the case where two 
frames are linked on either side of a frame to be deleted. 

In the preferred embodiment of die present invention, this functionality is 
limited to mid-run deletion of frames, spacers and midrun cabnets. For example, a 
frame component which has activatable components connected on either side of it 
can be deleted and the resulting two halves of the assembly be brought together. 
This process requires that a portion of the assembly separated by the deletion of the 
midrun component be moved in space to compensate for the component deletion 
and the appropriate change in the status variables for the component which listed 
the deleted component as a destination component and the destination component of 
the deleted component be made. The movement of one half of the assembly in 
space requires that the graphics displayed be changed as well as location 
designators. Status variables which may have to be changed are vector variables, 
and destination component numbers. 

When the user elects to delete components by digitizing a window in the 
graphic area in which all of the elements in that window will be deleted rather than 
selecting an individual component, the design tool cycles through all of the 
components within that window repeatedly until no components can be deleted in 
the current cycle. Each cycle of deletion will change the "deletability" of the 
components remaining in die window until none are deletable. 
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c. Changing Components. 

Changing components in a design database is accomplished through the 
user commands. Components may be changed globally by logical type, through a 
digitized window, or individually through component digitization. When a 
component or a set of components of the same logical type is changed, the design 
tool cycles through the same set of menus used to describe the components) 
initially, allowing the user to make different selections. Previous selections are 
highlighted. There are two distinct method of change which can be made: 

Method One. 

The first method of component change alters the variable characteristics of 
the component but not its logical type, i.e., location (vector variables). This is a 
straight forward process of altering the values of specific variables which were 
saved with the component record. 

Method Two. 

The second method of component change alters both the variable 
characteristics of the component and its logical type. Some components cannot be 
changed by this method at all, while other components may be changed by this 
method only if its destination component and the components connected to it 
conform to a set of logical conditions defined in the expert system. 
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Through the user commands, the user may elect at any time to save, save 
with a new name, end, or quit from the design. Quitting from the design does not 
retain any changes made to the design database. Ending from the design first calls 
the DRC, then saves the design database in its current form. 

4. Assembly Operations. 

When working in a cluster assembly, the user may elect to insert a tile 
typical or interior typical at some point. At this point, the user makes the selection 
for addition of an interior typical or tile typical and is presented with a list of 
options which include existing tile typicals or interior typicals which would fit with 
the indicated portion of the Active Component 

At any point in time once an assembly is inserted into another assembly, 
an included assembly may be digitized for modification of the included assembly 
during the design process for including assembly. After an assembly is digitized 
the graphic environment and context of the design tool is changed so the user is 
now operating within the coordinate system for the digitized assembly. Any 
changes made to an assembly, even when installed in another assembly, will affect 
all uses of die changed assembly, even if it is used in other assemblies as an 
included assembly. 

An assembly used in another assembly may always be deleted by a process 
similar to method one for component deletion since there is no capability for it 
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linking two subassemblies together or linking a component to an included assembly 
within the included assembly. Within a design database an included assembly is 
referenced primarily by its location and there is no capability of linking a 
component onto the included assembly. 

Examples 

Example 1 Databases 

The design tool for systems furniture uses the following Constant 
Databases: 

a. Part Database. 

This database contains records which each correspond to different 
manufacturer's part number for a systems furniture component. These records 
contain information such as: part number; description; options available (such as 
trim and finish colors); graphic to draw on screen; parametric graphic values; 
graphic to use in commercial CAD systems; price; weight; volume; and active 
menu number (the number of the menu from the menu database which should be 
loaded if tins part is digitized by the user and made active). 

b. Geometry Database. 

This database is referred to by the part database and contains 
representations of all the possible vectors on a graphic which might be used to 
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connect a given component to another component. By die point to point alignment 
of connection vectors on different components, an assembly of components is 
produced. Variable values may modify this point to point alignment axially in 
either the coordinate system of the component being inserted or the coordinate 
5 system of the current design database assembly. Included assemblies are 

incorporated into an assembly similarly, or by recording the position and 
orientation of insertion of the included assembly. 

c. Option Database. 

10 

This database is referred to by the part database and contains information 
such as: option names and descriptions; option upcharge prices. 

d. Menu Database. 

15 

This database, a part of the rule base, contains records indexed by menu 
number. Each menu produces a screen display and has imbedded in it the logic 
governing this display and the basic responses to make upon a selection from this 
display. See Example 3 for a more complete description. 

20 

Hie design tool application for systems furniture uses the following 
Variable Databases: 
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a. Project Database. 

b. Cluster Interior Hie (CU) Database. 

This database is project specific and is used to obtain information about 
sub-assemblies in the project without having to open each of their design databases 
and develop this crucial information individually. The records in this database are 
saved whenever a sub-assembly is saved and occur in the following forms: 

1. CI I base. These records occur for each cluster, interior or tile 
assembly and record: assembly number, revision, name and description; 
DRC success; and the number of CITpoi and CITgraph records associated 
to an interior. 

2. CITpoi. These records record the physical locations in an interior 
assembly which must match with certain types of physical locations in a 
cluster assembly in order for the interior to be inserted into that cluster. 

3 . CITgraph. These records record the graphics to be drawn with 
each interior when it is inserted into a cluster assembly: graphic number; 
parametric graphic values; location and orientation in the interior 
coordinate system. 
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4. CTTtile. These records store information about a single tile used in 
a given project: graphic number; and options. Because of this, when tiles 
are inserted they will be assigned the correct tile subscript by searching the 
CU database for a CTTtile record with matching characteristics. 

5. CTTtileA. These records store information about a tile assembly 
which is used to determine whether or not it can be inserted onto a given 
frame component in a cluster assembly: width; height; logical types of 
tiles. 

c. Design Database. 

This type of database is the primary variable database which occurs for 
each assembly (or custom component) and records the complete variable 
characteristics of that assembly. Records occur for each component in the 
assembly and have slightly different structures according to the type of assembly 
represented (tile, interior, cluster or space plan). Each of these structures contains 
the complete logical description of the variable characteristics of the represented 
component in relation to the current assembly. These characteristics include: 
component number in the current assembly; name of die component (either a sub- 
assembly or a part name in the part database); options selected if the component 
corresponds to a record in the part database; and a set of variables stored according 
to logical variable type (see Example 2) which completely record the component's 
logical condition in relation to the current assembly. In the space plan design 
database, other records are stored which record the geometry of the building shell, 
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which has been imported via DXF. DXF and IGES are industry standard file 
formats used for transporting or converting CAD files between CAD and other 
applications. 

d. TJsam Database. 

This is a temporary database created whenever a tile, interior or cluster 
assembly is being designed. It records a small number of crucial pieces of 
information for each record in the design database. The T isam database is used 
for rapid indexed searches during design for such information as: component 
number; destination number (the component number of the component the current 
component is attached to); the logical type of component; the deletability variable; 
which vector of the component is attached to which vector of the destination 
component; graphic number; parametric graphic values; location and orientation of 
the component in the assembly space; hot rectangles (areas in the assembly space 
where the component can be digitized and made active); and other information 
accessed frequency. Appendix C: 1-2 shows details of the structure and 
initialization of the T-isam database. 


/ PHframe Database. 

This is a temporary database created whenever an interior assembly is 
being designed. In the interior assembly most components are assembled according 
to the point to point alignment of their connection vectors only in so far as to 
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determine the relative orientations of their component coordinate systems in relation 
to the interior component system (and therefore in relation to one another). This 
alignment determines the axial rotations of any component in the interior assembly; 
however, the actual locations of most components is subject to some variation and 
5 is deterniined by how accurately a user digitizes within the graphic space. In order 

to prevent logical errors in these user digitizations, it is helpful to limit the range of 
these digitizations geometrically. This prevents two components from occupying 
the same physical space or from being assembled out of restricted alignment. 

10 Under these conditions, component position along from one to three axes 

of the assembly coordinate system is not fixed, yet must be bounded. These 
boundaries form segments along the coordinate axes which correspond to legal, or 
allowed, axial positions of insertion. The intersection of three sets of legal axial 
positions forms the set of legal points of component insertion. To track the set of 

15 legal points of component insertion into an interior assembly by component logical 

type, the software uses the PHframe database. 

The records in the PHframe database correspond to matrices which track 
die status of various cubic segments in space in the interior assembly coordinate 

20 system. This status includes information such as whether or not the cubic volume 

referenced by the PHframe record matrix is occupied by some portion of some 
component, and if so by which logical type of component. Each of the records in 
die PHframe database corresponds to a component in the interior design database 
know logically as a phantom frame. Every other component in an interior is 

25 attached serially (in the manner of a branching tree) to some component which is 
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attached directly to a phantom frame (the root of the tree). The records in the 
interior Tisam database record the component number of this phantom frame for 
each component which is not a phantom frame. This phantom frame is known as 
the destination frame of the component. 

An Interior Typical assembly is bounded by a contiguous assembly of 
phantom frames which are assembled to one another directly or through phantom 
connectors which provide angular variation at the point of assembly. These 
phantom frames may be thought of as rectangular segments of a plane assembled to 
form a fence which "corrals" the Interior Typical assembly. These phantom frames 
and connectors are well ordered in the sense that logically they all point in the 
same direction (for example, to the left). Because of this, the software can easily 
access the phantom frames in a group, compiling the information in their associated 
PHFrame database records into a single logical representation of the three 
dimensional space associated with that group of phantom frames. When inserting 
an interior component into an assembly, the group of phantom frames is formed 
which might possibly affect or be affected by this insertion. This assembled 
information constrains both which logical and physical types of components may 
currently be inserted and which locations and orientations are legal for these legal 
insertions. This information is set through the use of ACTION variables and 
automatically when any interior component is made active. Both of these methods 
are shown in the source code examples in Appendix C. 

The design tool for systems furniture uses the following Default Database: 
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a. Default Database. 

This database is project specific and records user selectable properties of 
the design which should be automatically selected during menu traversal. The 
index is by menu number (i.e., on menu #5100 make selection #7 automatically). 
As many as ten selections can be defaulted for a given menu. If more than one 
selection is defaulted, the menu does not auto-select but displays only the defaulted 
selections. 

Database Interaction: 

The databases reference one another through the following information: 


Part Database: 


Geometry Database 
Option Database 
Menu Database 

CTT Database 
Design Database 

T is am Database 


* Part Number 

* Geometry Number (Graphic) 

* Option Numbers 

* Geometry Number (Graphic) 

* Option Numbers 

* Menu Number 

* Output Part Number and Sub-Assembly Number 

* Sub-Assembly Number 

* Component Number 

* Part Number or Sub-Assembly Number 

* Component Number 
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Default Database ' •* Menu Number 
PHframe Database * Component Number 

It is important to note that the temporary databases described above (the 
T_isam and PHframe databases) are created and modified whenever the relevant 
design database is being worked on. The contents of these temporary databases is 
determined essentially completely by referring to the design database and the 
constant databases. These temporary databases are preferably deleted whenever the 
design process is terminated. 

Example 2 Variables 

Variables in the software are each of exactly one of seventeen logical 
classes which govern the way the variables are used: 

a. Action Variable. 

If while traversing menus one of these variables becomes non-zero, the Inference 
Engine performs a specific action. These action variables include: 

1. ACTCLOSE. Set all closure variables to zero. 

2. ACTZERO. Set all zero-able variables to zero. 

3. ACTOUT. Add a record to the design database. 

4. ACTHlGH. Calculate the maximum vertical segment 
available on a cluster frame to hang interior components 
by logical class of interior component and write these 
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values into the set of variables 1XVERT01 through 
1XVERT30. Alternatively, calculate whether or not 
interior components can be hung at the defaulted height by 
logical type and write 1 or 0 (yes or no) into the set of 
variables 1XVERT01 through 1XVERT30. 

5. ACTVERT1. Same as ACTHIGH but only for logical 
type one (1XVERT01). 

6. ACTFLOOR. Calculate the maximum vertical segment 
available from the floor for a given width and write the 
value into the variable 1XVERT0L 

7. ACTUNDF5 and ACTUNDF7. Turn off global defaults 
referred to by the values of these variables (in the menu 
number ranges 5000 + variable value and 7000 + 
variable value). 

b. Closure Variable. 

These variables are saved with all design database records and record 
whether or not a specific operation has been performed to the component (they 
close off the possibility of performing this operation again). 

c. Quadrant Closure Variables. 

These variables are saved with cluster design database records and record 
whether or not a specific operation has been performed to a geometric quadrant of 
the component 

- 50 - 


9301557A1_I_> 


WO 93/01557 


PCT/US92/05650 


d. Local Default Variables. 

These variables govern the automatic selection of operations on some 
menus according to their values and are stored in the header record of each design 
database. They can be changed by the user through the User Commands. 

e. OC and 1C variables. 

These variables are saved with design database records in cluster 
assemblies. The OC variables are zero-able while the 1C are not. 

/ 01 and II variables. 

These variables are saved with design database records in interior 
assemblies. The 01 variables are zero-able while the II are not. 

g. OT and IT variables. 

These variables are saved with design database records in tile assemblies. 
The OT variables are zero-able while the IT are not. 
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h. OA and 1A variables. 

These variables are saved with all design database records. The OA 
variables are zero-able while the 1A are not. 

i. OX and IX variables. 

These variables are not saved with any records, but are used to make 
expert decisions during menu traversal. The OX variables are zero-able while the 
IX are not. 

j. S_, 4_and 2_ variables. 

These variables are saved with essentially all design database records. 
They record the values of specific variables in the records which correspond to 
components attached to connection vectors 1-8, or 1-4 or 1-2 on the current 
component. 

These variables as a whole, then, are sufficient to completely determine 
the variable aspects of the relation of any component to its assembly, to produce 
the set of possible logical operations at any point in the design process and to 
prevent operations which are not possible. 

Example 3 Menus and Menu Traversal 
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The records in the menu database record the expert system logic which 
governs the design process in terms of menu traversal and, when stored with a 
design database record, define the variable characteristics of a component. These 

# 

are highly compressed variable length records which when loaded are de- 
compressed into menu structures. Appendix B includes listings of representative 
menus. The menu structures each contain multiple, nested copies of several other 
structures: 

a. DMvar (Change Menu Variable). 

This structure records an expert system command to change a given 
variable. The possible change is =, + =, *=, /=, and the possible 
modifying value is either an unsigned short integer or the value of another variable 
(which is an unsigned short integer). 

b. IF DMvar Qf Then Change Menu Variable). 

This structure records an ifthen condition which if true will cause an 
embedded DMvar structure to be executed. The condition is in the form 
if_variable_condition_value- then_DMvar, where condition can be ==, !==, < =, 
< < * > —y >> and value can be either an unsigned short integer or the value of 
another variable. 

c. IFcon Qf Condition then Action). 
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These structures contain a series of one or more (up to ten in die preferred 
implementation) i^variable^condition^value's which are AND'ed together. If the 
result is true, the return value from the evaluation of this condition is true (a 
positive value), otherwise the return is zero. 

d. MselAct (Menu Selection Action). 

These structures occur with some menu selections and are evaluated and 
acted upon if the given selection is taken (or, in the case of traversal of the menus 
which set defaults in the default database, if the selection is selected OR 
unselected). Each MselAct will contain some of the following information: 


1. 


DMvar(s). Executed immediately upon selection. 
IF_DMvar(s). Executed immediately upon selection. 


2. 


3. 


BFcon(s). Checked when menu is loaded. If true then 


4. 


this selection cannot be taken and will not be displayed. 
IFcon(s). Checked upon selection. A true BFcon 
condition followed by a non-zero ACTOUT variable 
causes a component to be added to the design database 


with the current variable values. 


5. 


DMvar(s). Executed after IFpart(s). 

IF_DMvar(s). Executed after IFpart(s). 

IFcon(s). Checked just before loading the next menu. If 

true then change the next menu number to the returned 


6. 


7. 


value. 
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8. part(s). Component numbers indicated by IFpart(s) return 
value(s). 

9. DMvar(s). Executed upon un-selection. 

10. IF_DMvar(s). Executed upon un-selection. 

The menu structure itself, then, is organized as follows: 

a. Menu Number. 

b. Flags. These are integers which indicate: single or 
multiple defaults allowed for this menu; change the menu 
selection text according to the orientation of the active 
part, or of the destination part; user can digitize new 
active item, quadrant, or distance; user can switch from 
plan to elevation in an interior. 

c. Selections. Each selection also has flags 
(these indicate: next menu number; display help number; 
associated MselAct number). 

d. Help Text. 

e DMvar(s). Executed upon loading the menu. 

f. IF_DMvar(s). Executed upon loading the menu. 

g. IFcon(s). Executed upon loading the menu. If true then 
automatically take the selection corresponding to the 
returned value. 

h. MselAct (s). Execute upon menu selection (or un- 
selection). 
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The menus are broken down into logical categories according to menu 

number as follows: 

1 - 5000 Menus which cannot be defaulted. These menus contain the 

primary expert rules governing the inter-relation of components in a 
design. These menus are traversed during the design process. 

5001 - 7000 Menus which are used to set defaults (where each menu has 

selections corresponding to a set of options available for a record in 
the option database). These menus are traversed during the process 
of setting project defaults. These menu numbers correspond to 
option numbers in the option database. 

7001 - 8000 Menus which are used to set defaults (where each menu corresponds 
to a design constraint other than the automatic selection of part 
options). These menus are traversed during the process of setting 
project defaults. 

8001 - 9000 Menus which are used to set defaults (where each menu has 

selections corresponding to a set of sub-options available for a 
record in the option database). These menus are traversed during 
the process of setting project defaults. 

15001-19000 Menus whose selections correspond to menus in die range 5001 - 
9000 but whose selections will be automatically made if a default 
has been set in this lower range. These menus are traversed during 
the design process. 

19001-25000 These menus function in the same manner as the menus in the range 
15001 - 19000. 
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The flow chart in Figure 5 illustrates the logic and process of menu 
traversal. Referring to Figure 5, in setting the design environment, check: 

1. In setting defaults, whether single or multiple defaults are allowed; 

2. For correct selection of text according to the orientation of the 
active or destination component; 

3. What kind of digitization is allowed in the menu (only select or both 
select and un-select?): 

4. What kind of digitization is allowed in the graphic area; 

5. whether a selected component is the Active Component or a new 
choice of Active Component (consider the quadrant of the Active 
Component; horizontal or vertical distance on the active component) ; and 

6. Whether switching between interior plan and elevation views is 
allowed. 

Appendix B includes several examples of menu structures. Compare the 
menu description below (from Appendix page B:5-7) with the corresponding screen 
shot fflustrated in Figures 3 and 4 which illustrate the same menu for the same 
Active Component but with different displayed options, corresponding to the 
assembly configuration, illustrated in the screen display. The corresponding menu 
(# 18) is encoded as follows: 
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Menu tia 


Uflag 1: 
Uflag 2: 


1 
1 


OXCOMPAR — 0 

IF fBlHEIGHT « 
IF (82HEIGHT ■ 


NSEW: sub type B 

UNDEFINED 


8_HEIGHT) 
8_HEIGHT) 


THEN OXCOMPAR ++ 1 
THEN OXCOMPAR 2 


Q Select Next Item To Be Attached To This Frame 


1 Carpet Grippors 

2 Electrical Items 

3 Structural Item on West 

4 Structural Item On East 

5 Telephone/Data Symbol 

6 Tile Face Assembly On North 

7 Tile Face Assembly On South 

8 Transaction Surf ace 

9 Typical Interior On North 

10 Typical interior On South 

11 User Commands 


Act #1 

1AC0NDES -=25 
1AC0NCUR = 1 
ACTCLOSE — 1 
CLOSE 0 — 1 
IF (OAWIDTH — 30) 
IF (OAWIDTH — 36) 
IF (OAWIDTH «=• 42) 
IF (OAWIDTH — 48) 
IF ( CLOSEO— 1) 
THEN CANNOT SELECT 
IF ( 1XSFACE»0) 
THEN CANNOT SELECT 
IF ( 1AWILDCD— 0 ) 
THEN Part #1 G1190. 
Part 1: G1190. 
ACTOUT — — 1 


10- 
10- 
10= 
I0« 
10- 
U1- 
U1- 
10- 
Ul- 
U1- 
10= 


18 ->Menu 
23 ->Menu 
22 ->Menu 
22 ->Menu 
56 ->Menu 

6 Act* 

7 Act* 

58 ->Menu 

9 Act* 
10 Act* 
20 ->Menu 


Ul* 
Ul- 
Ul* 
U1- 
Ul* 


Ul= 


Ul« 


1 Act* 

2 Act* 

3 Act* 

4 Act* 

5 Act* 


8 Act* 
11 Act# 


Act #2 

OXMEMORY — QCLOSEBA 
ACTCLOSE — — 1 
QCLOSEBA — OXMEMORY 
IF ( 8 6HEIGHT» 0 ) 
THEN CANNOT S ELE CT 
IF ( 87HEIGHT»0 ) 
THEN CANNOT SELECT 
IF (QCLOSEBA— 15) 
THEN CANNOT SELECT 
IF ( 1CPOWER— 1 ) 
THEN Goto Menu #202 

Act *3 

ACTZERO — 1 
ACTCLOSE — 1 
1ACONDES — 1 
IF ( 81HEIGHT»0) 
THEN CANNOT S ELE CT 

Act #4 

ACTZERO — 1 
ACTCLOSE — 1 


THEN OALTGEO — 1 
THEN OALTGEO — 2 
THEN OALTGEO — 3 
THEN OALTGEO — 4 


-58- 


NSDOCID: <WO_ 


_9301557A1 I > 


WO 93/01SS7 


PCT/US92/05650 


1AC0NDES — 2 
IF (82HEIGHT»0) 
THEN CANNOT SELECT 

Act #5 

ACTCLOSE «— 1 
Ac* #6 

ACTCLOSE — 1 
1ACONDES — 8 
CLOSE3 — 1 
1ACONCOR — 6 
IF (CLOSE3— 1) 
THEN CANNOT SELECT 

Act #7 

ACTCLOSE — 1 
1ACONDES mm 5 
CL0SE4 — 1 
1ACONOTR — 6 
IF (CL0SE4—1) 
THEN CANNOT SELECT 

Act #8 

ACTCLOSE — 1 
1ACONCUR mm i 
1ACONDES «= 3 
C LOSES — 1 
0XEVENT1 mm o 
0 XEVEN T2 — 0 
0XEVENT3 mm o 
IF (OAWIDTH mm 24) 
IF (21FWIDTH — 36) 
IF (22FWIDTH mm 36 ) 
IF (OAWIDTH mm 30) 
IF (21FWIDTH — 30) 
IF (22FWIDTH mm 30) 
IF (OAWIDTH — 36) 
IF (21FWIDTH — 24) 
IF (22FWIDTH — 24) 
IF (CLOSES— 1) 
THEN CANNOT SELECT 
IF ( DEFTPCAP— 1 ) 
THEN Goto Menu #209 
IF (0XEVENT1 mm 3) 
IF (0XEVENT1 mm 5) 
IF (0XEVENT1 — 7) 
IF (0XEVENT2 mm 3) 
IF (0XEVENT2 — 5) 
IF (0XEVENT2 — 7) 
IF (0XEVENT3 mm 3) 
IF (0XEVENT3 — 5) 
IF (0XEVENT3 mm 7) 
IF (0XCOMPAR — 0) 

Act #9 

ACTCLOSE mm 1 
IF (CL0SE7— 1) 
THEN CANNOT SELECT 

Act #10 
ACTCLOSE — 1 
IF (CLOSES— 1) 
THEN CANNOT SELECT 

Act #11 

IF (1XSPACE»0) 
THEN Goto Menu #93 


THEN 
THEN 
THEN 
THEN 
THEN 
THEN 
THEN 
THEN 
THEN 


0XEVENT1 
0XEVENT1 
0XEVENT1 
0XEVENT2 
0XEVENT2 
0XEVENT2 
0XEVENT3 
0XEVENT3 
0XEVENT3 


THEN 
THEN 
THEN 
THEN 


Irifc N 
THEN 
THEN 
THEN 


0X60TRAN 
0X60TRAN 
0X60TRAN 
0X60TRAN 
0X60TRAN 
0X60TRAN 
0X60TRAN 
0X6OTRAN 
0X60TRAN 
0X60TRAN 


1 
2 
4 
1 
2 
4 
1 
2 
4 


1 
2 
3 
1 
2 
3 
1 
2 
3 
0 
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Example 4 User Digitization of a New Active Component 

In the course of menu traversal the user may digitize (select) a new active 
component from the graphic screen by pressing a mouse button while the mouse is 
within a hot rectangle (areas in die assembly space where the component can be 
digitized and made active). For tile, interior and cluster assemblies the location of 
each hot rectangle is stored in the temporary T_isam database. 

Upon digitization, the software retrieves the design database record 
corresponding to the temporary record which contains the digitized hot rectangle. 
The part database record corresponding to the design database record is retrieved 
and used to determine the next menu to be displayed. Zero-able variables are 
zeroed, and the variable values stored with the design database record are restored. 
If the assembly being designed is an interior, the PHframe database is referenced to 
set some variable values which will constrain the design process. The next menu is 
loaded and displayed. 

Example 5 Addinp a Co mponent to the Design Database 

The addition of a component to the design database requires two 
conditions. The first of these is a TRUE return value from the evaluation of an 
IFcon structure in an MselAct structure which indicates that a new component has 
been determined geometrically, thaft is, the variables which define its geometric 
connection to the active item have been set. The second condition is a non-zero 
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ACTOUT variable value. ' This condition indicates that a new component also has 
been determined logically, which is to say that all other variables which define the 
component's variable characteristics have been set. 

Referring to Figure 8, the logic flow can be understood. As illustrated in 
the flow of Figure 8A the temporary database structure and the current design 
database structure are initialized. In selecting a component for addition to a current 
assembly certain information must be stored in the temporary T_isam. As the user 
makes selections within the menus information is accessed from the knowledge 
base, i.e., part database record, and geometry database record, in order to fully 
determine the component. The axial locations and rotations for insertion are also 
determined using the information from the knowledge base. Once die component is 
fully determined the temporary information which has been compiled is saved from 
the T_isam structure to the T_isam database. 

The design tool men refers to the T isam record in order to draw a 
graphic so that the geometry of the added component is fully determined and 
displayed. Once the geometry is fully determined selected or pertinent variable 
values are written into the design database structure which is then saved to the 
design database. If the component which is being added to is a phantom frame, 
e.g., interior components in an Interior Typical, the PHframe record is modified. 
The design database record for the destination component is then modified in order 
to reflect the addition. That is, information is exchanged between linked 
components. The vector values for the destination component are updated to reflect 
the connection of a new component. This record is then saved back to the design 
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database. The new design database record for the added component is also 
modified to reflect the connections, i.e., changes to the vector variables. And this 
record is also saved. 

If an activatable component is the added component the graphic will be 
updated so that the added component is the Active Component. Otherwise, the 
original component which was added to will remain the Active Component. This 
process of addition is generally true for any type of addition of components. 
However, in the case of a midrun insertion where one component is added between 
linked components a special routine must be run which updates the database records 
for all three affected components as well as shifting the assembly over in space to 
reflect the addition of the midrun component. 

Example 6 Design Rule Check 

The design rule check (DRC) involves a check of the assembly design for 
compliance with local design rules and global design rules. The local design rule 
check inspects the individual records for each component in the assembly to make 
sure that each component is configured properly and that the components comply 
with the local rules defining correct design. Most parameters of individual 
components are constrained by the design tool to be configured properly during 
selection and connection so the local design rule check should find few, if any rule 
violations. 
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An example of local rule compliance made by the DRC is completeness of 
an assembly. In order to verify the completeness of an assembly, the DRC checks 
that all connections in the assembly which must have been used to connect or be 
connected to another component have been used. 

The global rules analyze the assembly in its entirety since these rules look 
for proper interaction of the components as an assembly and not just the 
characteristics of individual components. The design rule check (DRC) looks at an 
assembly globally to check a number of properties and conditions which must exist 
for an operational, i.e., correct, design. The DRC cycles through the T_isam 
database and develops information about the design on a global level. Global 
design rules checked include physically unstable assemblies (designs which will 
collapse under gravity, for example) and logically unstable assemblies (a electrical 
circuit design which draws too much power or is discontinuous, for example). 

Accordingly, global design rules check properties (DRC) power 
characteristics such as the loading of a power circuit within an assembly, the 
continuity of power lines within a powered circuit, the structural correctness of a 
design, and the support for transaction surfaces, described below. Power 
characteristics require the testing of all power circuits for continuity and loading at 
floor level and belt line of an assembly. Also, checked is the relative heights of 
connectors and frames to ensure they correspond correctly. 

Although most components can be linked both logically and physically 
with a single other component, this is not always the case, i.e., a component may 
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have to be physically linked to more than one component. For example, a 
transaction surface may extend across and be secured to more than one frame or 
other component. A transaction surface is a surface such as a desktop which is 
attached to and extends out from a frame or frames. If the transaction surface is 
longer than the width of one frame it must be supported and attached to each of the 
underlying frames. When adding a transaction surface to an assembly, the design 
tool allows for one destination component for the transaction surface, or, in other 
words, the transaction surface is logically entered as linked to one other component 
even if there is an incomplete match in physical reality and the transaction surface 
actually needs to be connected physically to an additional component. There is no 
check during the design process of the structural correctness of the assembly for a 
transaction surface which is longer than one frame since information regarding 
linkages between components is only exchanged between source and destination 
components during addition of components. 

After performing the design rule check, the design tool can mate selected 
changes and additions to the design database, a process which can be fully 
automated or performed manually, with or without computer assistance. Such 
automatic changes include adding end or top caps, height change packages or 
wiring harnesses where the design defaults for the assembly allow only a single 
choice for a missing component. Hie transaction surface check process will detect 
all frames which do not support the transaction surface and if possible will change 
appropriate end caps to end caps with transaction surface support. 
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There are three results of the DRC, i.e., a clean pass, a warning, or a 
failure. If the assembly checked satisfies all design rules both local and global then 
the DRC passes on the design and the design has a clean pass. If there is a design 
flaw which allows the assembly to be constructable a warning may be given. A 
warning is treated by the system as a clean pass but notifies the user that there is a 
design fault. The third result of me design rule check (DRC) is a failure. If an 
assembly fails the DRC returns an appropriate message as to the failure and 
probable cause of the failure and will not permit some forms of automated outputs 
from the checked assembly. If missing components cannot be determined 
automatically, the design tool will register a DRC failure, which will cause the 
documentation control portion of the design tool to tag the design as incomplete and 
prevent production of some forms of automated output. Referring to Figure 2, the 
bill of materials ends with a "WARNING: CLUSTER(S) in set failed DRC". 
Referring to Figure 7, a graphic result of the DRC check highlights incomplete 
frame II, which is lacking tile surfaces (see Figure ID) and has one end 
unterminated. 

Example 7 Data Structure. Midnin In sertion and nri«t i ^ 

Each individual record in the design database corresponding to a respective 
component within an assembly includes sufficient information to identify the 
relationship of the corresponding component to other components in the assembly. 
In a present preferred embodiment of the invention the interconnection of 
components is defined by the linkages between the components. 
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Each record of the design database contains information completely and 
independently defining the state of the corresponding component. This information 
controls the rule based design and consequent graphical and menu display for an 
activatable component. For a non-activatable component the state information 
5 relates to the rule based design of the activatable component to which it is 

connected. The variables which contribute to the definition of die logical state of 
the component are closure variables, quadrant closure variables, and identity 
information for that component. 

10 The physical state of a component relates to the geometric relationships of 

that component to all other components connected to it. The variables which help 
define this state include the 8_, 4_, and 2_vector variables and destination 
component number. The vector variables for a particular record indicate the vector 
linkages of the corresponding component and of those components linked to the 

15 corresponding component. 

Each record in the design database for a component includes three types of 
information: information relating to the linked list of geometric connectivity, 
information shared by adjacent components, and other state information. The 
20 examples above disclose additional information regarding variables and design 

database structure. The information relating to the linked list of geometric 
connectivity is that information which identifies the component number of the 
corresponding component and the component number of the destination component. 
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The information -shared by adjacent components includes the vector 
variable information and closure variables. The linkage of one component to 
another results in the newly added component being designated the source 
component and the component which it is linked to designated as the destination 
component, as referred to above. The record corresponding to a component 
contains the value of the vectors at which it is linked on the corresponding 
component or components and the vector values on itself to which other 
components are linked. 

The linkage of one component to another causes closure variables on both 
the source and destination component to change. A component has a set of closure 
variables for possible linkage of certain types of component. For example, when 
an outlet is added to a frame, a closure variable indicating the closure of that 
position on the frame for outlets is changed to reflect that condition. A similar 
variable on the outlet component is modified to reflect closure of the position on 
the outlet. 

Quadrant closure variables are variables indicating the overall closure 
status of a frame based on the addition of components. The quadrant closure 
variable is incremented every time a quadrant of a frame, for example, is •closed" 
in the sense that no further components may be added. The value of the quadrant 
closure variable is redundant to other closure variables which are individually 
specific to particular types of components to be added to a component. 
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Additional information stored in each record for a component in the design 
database is information pertaining to the logical state or status for the corresponding 
component. This information includes identity information such as, the size and 
part number of the component. Information relating to the possible deletion of a 
component is stored as the deletability variable. 

Addition of a component involves exchange of information between the 
source and destination component and modification of the deletability variable to 
reflect the new logical state of each component. The design database for each 
component can be accessed and operated on in a random access fashion. That is, 
components may be added to, deleted from or modified in the database without 
regard to the order which these operations are performed to the assembly. The 
deletability of a component controls the response of the system to a command to 
delete that component. The process of deletion is referred to above in the section 
on the design process under the subsection "b. Deleting Components". 

Every time an active component is linked to another active component the 
deletability of the two components linked is incremented by one. An active 
component with no links has a deletability of zero. Therefore, only those active 
components which are linked to two other active components will have a 
deletability greater than one. 

The components having a deletability of greater than one are linked to two 
or more components of equal hierarchical value, i.e., two active components, and 
are deleted according to method two. In a preferred embodiment of the invention, 
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method two allows for deletion of those components of deletability of two or 
greater by employing a separate routine which can modify the assembly so the 
components connected to the deleted component are linked after deletion. 
Presently, the design tool used for this form of deletion employs a midrun deletion 
routine. 

The midrun deletion routine allows frames, spacers and midrun cabnets 
linked to two other activatable components on either side to be deleted and the 
resultant gap be eliminated by connecting the resultant assembly portions. This 
involves a three step process. First, the midrun routine refers to the record of 
component linkages and selects the two which must be linked to compensate for the 
deleted component. Appropriate information, as described above, is then 
exchanged between the corresponding records for the two components. The 
graphical information for the components attached to one of the frames to be 
linked, as well as the graphic information for that frame, is modified so that the 
position of the associated portion of the assembly is shifted an amount sufficient to 
compensate for the deleted frame. 

In all other cases of deletion of a target activatable component having a 
deletability variable value of greater than one the activatable components linked to 
the target component must be deleted before the target component is deleted. Once 
the linked component or components are deleted the target component will have a 
deletability variable value of one and can be deleted by method one. 
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A midrun insertion routine is used by the expert system to take advantage 
of the modular, random access capacity of the records for the components in an 
assembly. That is, using a process similar to the one described above for the 
midrun deletion routine certain components (e.g., frame connectors, frames, and 
midrun cabnets) can be added between two existing frame components. The 
insertion is made to the records in the design data base with the appropriate 
exchange of information and the graphic position of portions of the assembly are 
modified to reflect the addition. 

Example 8 Cluster Assembly Formation 

Figures 3, 4 and 9-29 show a sequence of displays, i.e., a series of screen 
dumps, which show the progress of a simple design session. The session will be 
summarized in the following paragraph and then discussed in detail below. The 
session begins by reviewing default values, then a series of menus presents 
available actions and choices. Starting with a 48" frame, a second 48° frame is 
added, then a 30" work cabinet. The center frame is built up with one of several 
preselected tile face assemblies, Tile Typicals, on the south and a predesigned 
Interior Typical on the norm. Figures 1 and 2 illustrate some of the automated 
output generated from this simple design (two and three dimensional CAD drawings 
and a bill of materials). Appendix B includes several representative menus, 
including those displaying screens in Figures 3, 4, and 9-29. Compare Figure 29 
with B-4 or Figures 13, 3, 23, 25, 4, and 28 with B-5-7. 
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Figures 9 and 10 show two default selection menus. In Figure 9 the user 
is given the option of selecting whether or not the frames are powered or 
nonpowered. In accordance with mis type of default selection if the user selects 
the powered or nonpowered option the inference engine will make the selection at 
the appropriate time without any user input. Otherwise during selection of each 
frame a menu will appear asking whether or not the frame should be powered or 
nonpowered. In Figure 9 the user has selected powered. Likewise, in Figure 10 
the user has selected that all frames in the cluster assembly have a height of 70". 

After selecting default values the user is given a choice of structural 
elements to add. As shown in Figure 11 the user is given the choice of adding a 
frame or a wall strip. In Figure 11 the user selects a frame. 

Once the class of component is selected, e.g., a frame, the user is 
presented with menus of selectable constant characteristics for this classification of 
element so that a final component is determined. In Figure 12 the user selects that 
the width of the frame should be 48". The menu for the height of the frame was 
auto selected so the height of the frame is 70" without any user input. 

As shown in Figure 13 after the component is fully determined a graphical 
representation of the component is displayed in the graphic window. If the 
component added is an activatable component, after it is added that added 
component will be the currently Active Component. The menu displayed will be 
the active menu for that Active Component. Figure 13 illustrates the user making 
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the selection of adding a structural item on the west side of the Active Component. 

After selecting the option of adding a component onto the west side a 
menu displaying the possible components to be added onto the west side is 
displayed as illustrated in Figure 14. The user makes the selection of adding a 
frame. After the user selects the type of component menus are again displayed 
which allow the user to select the characteristics of the component to be added. As 
shown in Figure 15, the user selects that the width of the frame to be added on the 
west side of the first frame is 48". 

Now that this second frame is fully defined it appears in the graphical 
window as the Active Component. Further, the menu displays a series of possible 
options in connection with this currently Active Component. These selections are 
either User Commands or additions to be made to the Active Component as shown 
in Figure 3. 

Since the user selects to add a structural component from the menu 
illustrated in Figure 16 the next menu displays the options for this classification of 
component. From these structural item options the user selects a support cabinet. 

Once the user selects a support cabinet the design tool presents menus 
from which the user makes selections which fully define the support cabinet until 
the support cabinet is displayed in the graphic environment and made the Active 
Component as illustrated in Figures 17-22. In Figure 22 the user digitizes a frame 
which becomes the Active Component as illustrated in Figure 23. In Figure 23 the 
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option menu for this Active Component is illustrated. The user selects to add a 
Tile Face assembly on the south side of the active frame. A user response to this 
selection is illustrated in Figure 24. The user is given the option of selecting from 
existing Tile Typicals or to make a new Tile Typical or Tile Assembly. The user 
selects A0A0A0A0 as the Tile Typical to be added. 

After addition of the Tile Typical the user is returned to the active menu 
for that frame. As illustrated in Figure 25 the option of adding a Tile Face 
Assembly on the south has been eliminated by the inference engine. Accordingly, 
the user selects to add a Interior Typical on the north. 

Again, the user may select an existing Typical as shown in Figure 26. 
The user selects an Interior Typical and it is added to the assembly as shown in the 
graphical window in Figure 4. The menu for the frame as an Active Component is 
illustrated in Figure 4 from which the user elects to add a Tile Face Assembly, 
i.e., Tile Typical on the north. Figures 27 and 28 illustrate the addition of a Tile 
Typical. In Figure 28 the user selects user commands and initiates DRC upon exit 
from the assembly design. 

The DRC is initiated automatically by the user selecting end from the 
action menu for user commands as shown in Figure 29. As discussed above the 
Figure 7 illustrates a DRC failure with a highlighted item showing a completeness 
failure. 
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As will be understood by those skilled in the art, many changes in many 
aspects of the process described above may be made by the skilled practitioner 
without departing from the spirit and scope of the invention, which should be 
limited only as set forth in the claims which follow. 
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10= 7 0 ->Menu 


Act* 
Act* 
Act* 
5 Act* 
Act* 
7 Act* 

9 Act* 


Act *1 

IF ( 0X000000=0 ) 
THEN CANNOT SELECT 

Act *2 

0XGOTO = 75 

IF (1IWIDTH— 36) 

THEN CANNOT SELECT 

IF ( 1IWIDTH—4 2 ) 

THEN CANNOT SELECT 

IF ( 0XCOAT03— O & & 0XCOAT0 6* 

THEN CANNOT S ELE CT 


»0&40XCOAT07==0) 


Act *3 

ACTCLOSE = 1 

IFj ( 1XFSEE2 7 « 3 0 & & 1XFREE4 2 < < 3 0 & & 1XFREE5 4 «3 0 ) 
THEN CANNOT SELECT 

Act #4 

1XDITEM «= 16 
A CTH1GH = 1 
1XHXTEH = 14 
OXINTIOR = 1 
IF ( 1IWIDTH=3 6 ) 
THEN CANNOT S ELE CT 
IF (1IWIDTH— 42) 
THEN CANNOT SELECT 
IF COXSLATOK— O) 
THEN CANNOT SELECT 

Act *5 

IF (1XFREE24«15&&1XFREE27«15) 
THEN CANNOT SELECT 

Act #6 

1XDITEM = 14 
ACTHZGH = 1 
1XHITEM « 8 
IF ( OXSHLFOK—0 ) 
THEN CANNOT SELECT 

Act *7 

OXI NTIO R « 2 
1XDITEM = 14 
OISTRCAB = 1 
IF (1XST0RAG = 1) 
IF (1XSTORAG — 1) 
IF (1XSTORAG =» 0) 


THEN ACTHZGH = 1 
THEN 1XHITEM = 16 
THEN 1XHITEM — 16 
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JF (1XSTORAG — oi 

I£(0XSTOROK==0) ™EN ACTHIGH = g ms-r™ 

THEN CANNOT SELECT 8 -HEIGHT 

Act #8 

IF (0X000000=01 
THEN CANNOT SELECT 

Act #9 

OXMEMORY — 4 
XXDITEM = 60 
ACTFLOOR = i 

SSSSS - ««« 

(0XWORKOK=0) 
THEN CANNOT SELECT 
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'-"flag 2: 1 UNDEFINED 
OXSAVEHE =- 0 


Q Digitize Working Item Or Make Menu Selection 



Starr New Blocic Fcotsnnt 

10=13 6 

->Menu 

"1= 

2 

Act? . 

2 

Starr New cluster 

10=144 

->Menu 


5 

Act? 

3 

Work On Blocic Plan 

10= 93 

->Menu 

•ji= 


Act? 

4 

Work On Cluster Plan 

10= 93 

->Menu 


5 

Act? 

5 


10= 93 

->Menu 



Act? 

6 

Change Defaults 

10= 19 

->Menu 

•J1- 

10 

Act? 

7 

Delete 

10=145 

->Menu 

-JO- 


Help? 

8 

Move 

10- 93 

->Menu 



9 

Rotate 

10=216 

->Menu 




10 


10= 93 

->Menu 

Ul= 

A 

*t 

Act* 

11 

Change Cluster Name/ Desc. 

10= 93 

->Menu 

Ul- 

6 

Act? 

12 

Export To AutoCad 

10=14 6 

->Menu 




13 

Insert Cluster From Project 

10= 93 

->Menu 

Ul- 

6 

Act* 

14 

Make Cluster Set 

10= 9 3 

->Menu 

Ul- 

5 

Act* 

15 

Import Building Shell 

10= 93 

->Menu 




16 


10= 93 

->Menu 

Ul- 

i 

*T 

Act* 

17 

Save 

10=148 

->Menu 

Ul- 

q 

Act? 

18 

Save Under New Name, End 

10=148 

->Menu 

•J1- 


Act? 

19 

End 

10=148 

->«enu 

Ul- 


Act? 

20 

Quit, Do Not Save 

10=148 

->Kenu 


3 

Act? 


Help si 

If this option is selected in error, press the 
ESC key to return to this menu. 

Act #1 

0XACTX0N «- 3 
IF ( 1XNEWNAM— 1 ) 
THEN CANNOT SELECT 
IF (0X000000—0) 
THEN CANNOT SELECT 

Act it 2 

0XACTXON — 13 
Act *3 

0XACTI0N -=23 
Act #4 
ACt *5 

IF (1XSPACE— 1) 
THEN CANNOT SELECT 
IF (1XSPACE—3) 
THEN CANNOT SELECT 

Act *6 

IF (1XSPACE— 2) 
THEN CANNOT SELECT 
IF ( 1XSFACE— — 4 ) 
THEN CANNOT SELECT 

Act 27 
1XSPACE — 4 
IF ( 1XSPACE— 2) 
THEN CANNOT SELECT 

IF (1XSPACE— 4) Appendix Page.B-10 
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Act S8 
1XSPACE == 3 
2F flXSPACE«-l) 
THEN CANNOT SELEC" 
IT^flXSPACE— 3> 
THEN CANNOT" SELECT 

Act S9 

OXSAVEME ==» 3 
1XNEWNAM == o 
IF (0X0O00Q0»»O1 
THEN CANNOT" SELECT 

Act 510 

IP flXSCIACT!«l) 
THEN CANNOT SELECT 
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IF fCCPENCAB»0) 

THEN SELECT #4 Peninsula 

Q Work Surface oprions 

1 Corner 10=17013 ->Menu Ul= i Act? 

I S°f?" ,/DT 10=17013 ->Menu Ul= 2 Act:* 

J Metered 10=17013 ->Menu Ul= 3 Acts 

; Peninsula 10=14 9 ->Menu ui- 4 Acts 

d Rectangular 10=17013 ->Menu Ul= 5 Act* 

Act *1 

0AWORKSF ~ 1 
1ACONCOR =« 1 
1ACONDES =« 3 

IF (1 XVER T13 » 0) THEN 1ACONCUR — 3 

IF ( 1 XVER T13 » 0) THEN 1ACONDES — 4 

IF (1XVERT15 >> 0) THEN 1ACONCUR — 3 

IF (1 XVER T15 » 0) THEN 1ACONDES — 4 

IF (1XVERT17 » 0) THEN 1ACONCDR — 3 

IF (1 XVER T17 » 0) THEN 1ACONDES = 4 

IF (1XVERT19 » 0) THEN 1ACONCUR =» 3 

IF (1XVERT19 » 0) THEN 1ACONDES « 4 

IF ( 1IWIDTH— 3 0 & &0ADEFTH— 3 0 ) 
THEN CANN OT S ELE CT 

IF f 1XVERT12—0& &1XVERT13 =0 & & 1XVERT14 ==0 & & 1XVERT1S— 0&&1XVERT16=»0& & 
THEN CANNOT SELECT 
IF ( DEFTOPTP— 2 ) 
THEN Goto Menu *95 

Act £2 

OAWORKSF 2 
1ACONCOR « 1 
1ACON PES =» 3 

IF (1XVKKT19 » 0) THEN 1ACONCUR — 3 

IF (1XVERT19 » 0) THEN 1AC0NDES = 4 

H C1XVERT21 » 0) THEN 1ACONCUR — 3 

IF (1XVERT21 » 0) THEN 1ACONDES — 4 

IF ( 0ADEPTH—24&&DEFT0FTP— 2 ) 
THEN CANNOT SELECT 

IF f 0ADEPTH—24&&1XVERT18—O&&1XVERT19-— 0) 
THEN CANNOT SELECT 

IF ( 0 ADEPTH— 3 0 & & 1XVERT1 8 — O 6 &1XVERT19 — O & & 1XVERT2 0=-0 & & 1XVERT2 1— u ! 

THEN CAN NOT S ELE CT 

IF ( 1IWIDTH— 3 6 ) 

THEN CANNOT S ELE CT 

IF ( 1IWIDTH—48 ) 

THEN CANNOT S ELE CT 

IF C DEFTOPTP— 2 ) 

THEN Goto Menu #96 

Act S3 

OAWORKSF -M- 3 

IF( 1XVERX22=~0&&1XVERT23=»0&&1XVERT24=^ 
THEN CANNOT S ELE CT 

IF (1XVERT24>>0&&1XVEOT2S>>0&&1XVERT24—1XVERT25&&1IWIDTH— 24) 
THEN CANNOT SELECT 

IF ( 1XVERT2 6»0&filX7ERT27»0&&lXVERT2 6=1XVERT27 ) 
THEN CANN OT SELECT 

IF_ ( 1XVERT2 8 > > 0 & & 1XVERT 2 9 > > 0 6 & 1 XVERT 2 8 =» 1 XVERT2 9 ) 
THEN CANNOT SELECT 
IF ( DEFTOPTP— 2 ) 
THEN Goto Menu f 97 
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1AC0NDES = 3 
IF (OCPENCAB «=. i) 
IF (OCPENCAB — 1) 
IF (OCPENCAB 2) 
IF (OCPENCAB =2) 
IF (0XFENSOK«2 6> 
THEN CANNOT SELECT 
IF (1IWIDTH— 24) 
THEN CANNOT SELECT 
IF (DEFTOPTP— 1) 
THEN Goto Menu *lt)7 

Act: *5 

OAWORKSF S 

IF ( 1XVERT0 1=»0 & & 1XVERT 0 6 * 
THEN CANNOT SELECT 
IFJDEFTOPTP~2 ) 
THEN Goto Menu #98 


THEN 1ACONCUR « 

THEN 1ACONDES =■ 

THEN 1ACONCUR «* 

THEN 1ACONDES =« 


4 
4 

5 
1 


»Ofi&lXVERT07~o&&lXVERT08«O&ilXVERT09« 


»0& 


Appendix Page B- 13 


-87- 


9301557A1 I > 


PCT/US92/OS650 


saa_segf j » , • 1Rieiai i*« ions 


( 
( 

( 

f 

{ 

C 
( 
( 
( 


?' f >' 

I' - ' ! ». 
a' I' f 

f; 2 ' 8 ) 


2. 
0, 
0. 
0, 
32. 


4, 

3?: 

a. 


'* SSCUarr, INDEX 


V 
»/ 

V 


ntoab er »/ 


/* 


DDPtigiL index a 


r t = r «e index nanP y 

K» i . 


V 

V 

V 

V 

V 

V 

•/ 

V 


V 
V 
V 
V 
V 
V 

*/ 

V 


J, 

( 


3. 

o, 
a. 
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V 

V 

V 

*/ 

V 


• / 

*/ 
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a /* KEY length index 1 */ 

o /* KEY type index l */ 

o' /* DUPLICATE flag off */ 

0 /* NULL Key flag off */ 

3 2 /* EHPTY character */ 

% f /* NUMBER of key segments */ 

&T isam seg[9] /* POINTER to segment array */ 

- - v,i j | njLL r - crB e index name */ 

4 /* KEY length index l */ 

o /* KEY type index l */ 

o f /* DUPLICATE flag off */ 

o' /* NULL key flag off V 

/* EMPTY character V 

2' /* NUMBER Of key segments */ 

/* END of iidx definition */ 


XFIL T isam dat = ( + , 

-1, /* data, file number V 

72, /* record length V 

238, /* file extension si*e */ 

0, /* data file node */ 

7, /* number of indices V 

256, /* index file extension size */ 

0, /* index file mode V 

T isam idx /* pointer to index array */ 

- > ;~* /* NULL fields */ 
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SSTRUCT.K 

structures used in the software 


COUNT 
TEXT 

unsigned char 
float 

unsxcmed char 
struct 


Record in geometry database 


delete_flag; 
partf3 J ; 
nuavec; 
Friao(4] ; 
tJflagClO] ; 

Fvectcr_qs vector [KAXCON] 


/* vectors 


struct part as 
{ 

COUNT 

COUNT 

TEXT 

TEXT 

TEXT 

TEXT 

unsigned char 

unsigned cnar 

unsigned cnar 

unsigned char 

unsigned char 

unsigned char 

unsigned char 

unsigned char 

unsianed char 

float 

float 

float 

float 

float 

COUNT 

COUNT 

COUNT 

COUNT 

TEXT 


/* Records in the part database 

delete_flag; 

class f 10) ; 

partrPARTL+l] ; 

descfDESCL+l] ; 

dvg2f3]; 

dvg3[3); 

delivery? 

locieplua; 

obsolete; 

gtf; 

gH; 

gO; 

numHistory ; 
I type ; 
Uriag(4J; 
vexght; 
volume ; 
asytim; 
comyds; 
Fflag(2J ; 
graphxc; 
fixpart; 
actmenu ; 
IflagC4] ; 

var(30+(10*PART_HISTORYLEN) ] ; 


struct def gs 
{ 

COUNT 
COUNT 

unsigned char 
unsigned char 
unsigned char 
unsigned char 
TEXT 

); 


/* records 


delete_flag; 
number; 
optflOJClOJ; 
subopt(10]C10]; 
COXusedTlO] ; 
Uflag[4J; 
desc(72] ; 


in the default database 


struct DMvarjis 

unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 


chance; 

type; 

num; 

to_type; 
to num; 
Uflag; 


/* 0« l+« 2— 3*« 4/« 

✓ I U^ 6 ? rype o€ var changes 
/• which var numoer cnanges 

/* « y 2f*? f fflodi ^ier (O— inteaer) 

/• modifier var num or integer value 
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struct rr_2Mvar_qs 


unsigned 
unsigned 
unsigned 
unsigned 
unsigned 
unsigned 
unsigned 
unsigned 
unsigned 
unsidned 


cnar 
char 
cnar 
char 
cnar 
char 
cnar 
cnar 
char 
char 


compare ; 
change ; 
type; 
num? 

coap_type ; 
campanula ; 
mod_type ; 
mod~num ; 
to_type ; 
to num; 


>* t\Te of comoarison */ 

/* type of change in mod var */ 
/* is* var rype ~ 

1st var nuaoer #/ 

rype of comparator (0«*inrecrer) */ 

comparer or var num or inreger value */ 

rype of var ro be changed * */ 

numoer of var ro be cnanaed */ 

rype of to_ value (0=*-inrecrer) */ 

to_ modifier var num or inreger val */ 


/* 

/* 
'/* 

/* 


srrucr IFcon qs 

I 

COUNT 
COUNT 

unsigned char 
unsigned char 

unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned chair 


result; 
useNote ; 
numcneck; 
hovcheck; 

type(8] ; 
num(8 ] ; 
to_type ( 8 ] ; 
to_num(8] ; 
compare! 8] » 


/* 
/* 
/* 
/* 
/* 
/* 
/* 
A* 


) ; 


NOTE: these last five 
values are read into 
this structure using 
the structure IFcon_in 
which is also used to 
write out this info 
(it has a pad byte to 
to make an even size) 


/* if TRUE then return this value 


/* 


number of conditions to check 
how to put tpgemer the conditions 
0 -> 6& them all togetner 


/* how ro 



./* 

0 


V 

/* 

1 


V 

/* 

2 

<< 

*/ 

/* 

3 

>> 

*/ 

/* 

4 


V 

/* 

5 

>m 

V 

/* 

6 


V 

/* 

7 

-!« 

V 

/* 

8 

<< 


/* 

9 

>> 


/* 

10 

<« 


/* 

11 



compare them 
value 
value 
value 
value 
value 
value 

variable's value 
variable's value 
variable ' s value 
variable's value 
variable's value 
variable's value 


V 

*/ 
*/ 

V 


*/ 
V 
V 
V 
V 
V 
V 
V 
V 

*/ 

V 
V 
V 


struct IFcon in qs 

< " " 

unsigned char 

unsigned char 

unsigned char 

unsigned char 

unsigned char 

unsigned char 

); 


compare; 

type; 

num; 

to_type; 
to num; 
Uflag; 


struct MselAct qs 

{ 

unsigned char 

unsigned char 

unsioned char 

unsigned char 

unsigned char 

unsigned char 

unsigned char 

unsigned char 


nuaDMvar; 
numXF_DMvar; 
nualFnot ; 
numlFpart; 
numlFgoro ; 
numDMvar2 ; 
numXF_DMvar2 ; 
nuaPart ; 
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unsigned char 
unsigned cnar 


scrucc 

struct 

szrucr 

srrucz 

srrucr 

strucr 

TEXT 

struer 

) ; 


DMvar_cs 

IFcon_qs 
IFcon^qs 
IFcon_qs 
DMvar~cs 
ir_DMvar_ 

DMvar cs 


numDMvar.3 ; 

A_DMvar 
cs A_IF_DMvar 
A_IFnot 
A IFparr 
A~IFaoro 
A~DMvar2 
ZS A_IF_DMVar2 

A_parx 
A DMvar3 


:KAXA DMvar ! ; 
;MAXA~IF DMvar); 
fMAXA^IFnot? ; 
fMAXA_IFDarx? ; 
[MAXA_IFaotoi ; 
[MAXA DMvar 2 j ; 
:MAXA~lF_DMvar2) ; 
[MAXA~IF?art] CFARTL+11 
fMAXA DMvarJ ] ; 


struec aenu as 

I 

COUNT 
COUNT 
COUNT 
COUNT 

unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 

C OUNT 

COUNT 

COUNT 

C OUN T 

C OUN T 

C OUNT 

COU NT 

TEXT 

}? 


delete_flag; 
number; 
useNote ; 
Iflag(5] ; 
Uflag(10] 
nuasel: 
mnnHelp ; 
main DMvar: 
numIF_DMvar? 
numXFsel; 
nusxAcr; 
Unum(4] ; 

SelByte: 
HelpByte; 
DMvarflyta; 
IF_DMvarflyte ; 
IFselByte; 
AetByte; 
Inumc 4 ] ; 
var(MENUVAR] ; 


srrucr Clpoi_qs 

COUNT 
COUNT 
COUNT 
char 

unsigned char 

floar 

float 

COUNT 

); 


delece_flag; 

Inum; 

pnum; 

rev; 

z; 

xi ; 

intdir; 


srrucr CIgraph_ qs 

C OUNT 
COUNT 
COUNT 
char 

unsigned char 
unsigned char 
unsioned char 
unsigned char 
unsioned char 
COUNT 


delet:e_flag; 

Inum; 

gnum; 

rev; 

gW; 

gH; 

gO; 

altgeo ; 
Uflag; 
graphic ; 
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COUNT 
float 
float 
in- 


struct Clbase q 

( 

COUNT 
COUNT 
COUNT 
char 

unsigned char 

COUNT 

COUNT 

COUNT 

TEXT 

TEXT 

In- 


struct CItile_qs 

COUNT 

COUNT 

COUNT 

char 

char 

unsigned char 
unsigned char 

) ; 


struct CItileA_qs 

COUNT 
C OUN T 
COUNT 
char 

unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
COUNT 
In- 


struct Gspace_qs 

COUNT 
COUNT 
COUNT 
COUNT 

unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
char 
COUNT 


rotZ ; 
locX; 
locY; 


delete_flag; 
Clnum; 
zero ; 
rev; 

Uflag[3] ; 
DRC_Fail ; 
numcipoi ; 
numcigraph; 
name (10 J ; 
desc(38] ; 


delete_flag; 

TileSuper; 

TlleSub; 

rev; 

lastch? 

optflO] ; 

subopt[l0] ; 


delete_flag; 

Tnum; 

zero; 

rev; 

width; 

height ; 

frame ws; 

numtile; 

Gtile(5); 

sup(5] ; 

sub[51; 

graphic[2] ; 


delete_flag; 

number; 

Snum; 

Citemnum; 

deletable; 

gw* 

gH; 
gO; 

altgeo; 
DravLay; 
height [4] ; 
Uflag; 
DBAinrev • 
DBAln ; 
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COUNT 
COUNT 

floar 

float 

float 

rect 

recr 


grapnic ; 

rot2 ; 

locX; 

loc¥; 

locZ ; 

gR; 

ggR; 


struct Citem os 
( 

COUNT 
COUNT 
TEXT 
TEXT 

unsigned char 

unsigned cnar 

unsigned char 

COUNT 

COUNT 

COUNT 

COUNT 

unsigned char 
unsigned cnar 
unsigned cnar 
unsigned cnar 

>; 


/* cluster design database record 

deiete_f lag? 
number; 
Manu_Line f 2 ] ; 
partf PARTL+1J ; 
opr(io] ; 
subopt [ 10] ; 
dele table ; 
orddes; 
usaKay; 
dirconl ; 
Iflag(5] ; 
UflagflO] ; 
GtileN(5] ; 
GtileS(5] ; 

Uvar(MAX_XlA+KAX_XOA+MAX_XlC+MAX XOC+MAX XCLOSE+ 

MAX_XQCMSE+ (MAX_X8_*9 ) + (MAX X4 *5)?(KAX X2 *3)]; 


struct litem os 

( 

COUNT 
COU NT 
TEXT 
TEXT 

unsigned char 

unsigned char 

unsigned char 

COUNT 

COUNT 

COUNT 

COUNT 

unsigned cnar 
unsigned cnar 

); 


/+ Interior design database record 

del ete_ flag; 
number; 
Manu_Linef 2 ] ; 
partf PARTi+l] ; 
opt{10] ; 
subopt [10] ; 
deletable; 
orddes; 
useKey ; 
dirconl ; 
Iflag(5] ; 
Uflag(l0] ; 

UvarfMAX_XlA+MAX_XOA+KAX X1I+MAX XOI+MAX XCZOSE+ 
(MAX_XS_*9) + <MAX_X4 *5)+(MAX~X2 *3)]7 


struct Titem_qs 

COUNT 
COU NT 
TEXT 
TEXT 

unsigned char 
unsigned char 
unsicned char 
COUNT 
COUNT 

unsigned char 

J ; 


/* Tile design database record 

delete flag; 
number? 
Manu Linef 2] ; 
partfPARTL+1 ] ; 
opt 1 10] ; 
subopt f 10]; 
uriag(ll] ; 
orddes ; 
Iflag[5]; 

Uvar[MAX_XlA+MAX_XOA+MAX_XlT+MAX_XOT] ; 


struct ?_isam_gs 
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COUNT 

COUNT 

COUNT 

COUNT 

unsigned 

unsianed 

COUNT 

COUNT 

unsigned 

unsigned 

unsigned 

unsigned 

unsigned 

unsianed 

unsigned 

unsigned 

unsigned 

unsigned 

unsigned 

char 

TEXT 

COUNT 

COUNT 

COUNT.. 

COUNT 

COUNT 

COUNT 

floar 

float 

float: 

rect 


char 
char 


char 
char 
char 
char 
char 
char 
char 
char 
char 
char 
char 


delete_flag; 
numoer ; 
orddes ; 
. destfiframe; 
type? 

delegable; 
Df ramel; 
Df rame2; 
height [4] ; 
concur ; 
condes ; 
Draw Lay ; 
gw; 
gH; 
gO; 

Uf iag* ; 
nodrav ; 
altgeo ; 
Uflag; 
DBAinrev; 
useGeo[3 1 ; 
Iflag; 
DBAin; 
graphic; 

fixpart; 

actmenu ; 

rotZ; 

locX; 

loctf; 

locZ; 

g *i 
ggft; 


struct PHf rame_qs 

COUNT 
COUNT 

unsigned char 
unsigned char 
char 

)? 


delete^flag; 

number; 

width; 

height; 

used[48]|86]; 


struct PHad}_qs 

COUNT 
COUNT 
COUNT 

unsigned char 
unsigned char 
unsigned char 

) ; 


number ; 
dist left; 
dist orthog; 
lertT 
orthog; 
width; 
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* XINT.C 


H^.f^" 1 ? 11 ? la rhis fiia acrs as Oesian Manaoer f=r riie 

creation cf Incencr Typicais. " " 


void Dcintencrf) 

i 

OpenPrci Def ( ) ; 
upCAD=* 6: 
nevActive« o: 
curEframe- 0; 
InFl= 0; 
CADstatus* 0; 
openPrc^cio ; 
openPHf rame ( ) ; 
ordXtem« 0; 
curl tea* i; 
numl frame- o ; 

Openxteao ; 
NextMenu- EI_M INT: 
DoNotExicinterTor* l; 

while fDoNot^xixmterior) 

i 

^■?K2£ orr ^ C ? rp - X) ■ C&curP.Y) ,&curl,.&curB> ; 
.f ^ ( KeyEvenr ( False , tevnt ) ) 

if ^ ( evnt.ASdI=-o itevnt . ScanCode—O 6&evnt . S tate>Oxf f ) 

rf«rl e ^Zf tore f2^ &fce ^- stare<03c2f *5 Mbutton- RIGHTB; 
eise nDUtton m LE FTB • 

if (Mhurron— LETTS) 
if (upCAD— 0) 

if (curttsel>-2) 

( 

if (curwsel— i) DisMenuO; 
else 

{ 

Int eriorMemiActicn f menu «. number . SH r curMsel ] ) ; 
if (DoNotExitlntenori Au to In t Loop( ) ; 

oldcurP.X— I; 
cur«sel« -2 ; 
} 

) 

else 

{ 

switch ( CAOs tatus ) 

( 

case l: 

if ^ (nevAcTive>o**nevActivei -curActive) 

if (0 ! =Get:T_isam < curActive ) ) err ( ERR XIHT , 5 0 ) ; 
DravT_isaafON) ; 
SetDovnCluCAO ( ) ; 
upCAD= Or 

if (0!=GetT_isam<nevAcTive) ) err f ERR XINT.5I); 
if COi-»GetItem(newActive) ) err(ERR XINT,52) ; 
curEframe- T^isam.destEf raae; ~ 
NextMenu- T_Tsam.actmenu: 
2e^o2erovar< ) ; 

Restorelvaro ; „ 
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SetBelowVar ( ) ; 
SetSuspVar(l) ; 
SetPreeVarO ? 
initlitem() ; 
AutoIntLoop ( ) ; 
) 

break; 
case 2: 
case 3 s 

if (newActive>0) 

SetDovnCluCAD ( ) ; 
upCAD=* 0; 

InteriorMenuAction (menu. number , -l*CADstatus) ; 

if (DoNotExitlnterior) AutoIntLoop ( ) ; 

) 

break; 


) 

if (EqualPt(&curP,&oldcurP) — False) 

DupPt ( &curP , &oldcurP> ; 
UpdateUpCAD(curc) ; 
if (upCAD) MovelnUpCADO ; 
else cure* MovelnMenu ( ) ; 

} } 

ClearCadPortO ; 
KillPHframeO t 
ClosePro^Def () ; 
CloseProjCI() ; 

void AutolntLoopO 

COUNT didPS; 
LoadMenu(NextMenu) ; 

while ( DoNotExitlnterior* &AutoSelect>-l) 

{ 

InteriorMenuAction (menu • number , AutoSelect ) ; 
if (DoNotExitlnterior* LoadMenu(NextMenu) ; 

if (DoNotExitlnterior) DisMenuO; 
while ( DoNotExitlnter ior £ fcCADstatus>3 ) 

if <XlvartxlXELEVAT]— 0) 

DoF5<); 
didPS- 1; 

) 

else didF5- 0; 

A o var f x o AXNTGER 1 » GetlnteriorDigO ; 
InteriorMenuAction (menu, number, -1) ; 
if (DoNotExitlnterior) LoadMenu(NextMenu) ; 
while ( DoNotExitlnterior* 4AutoSelect>- 1 ) 

( 

InteriorMenuAction (menu . number f Autos elect ) ; 
if (DoNotExitlnterior) LoadMenu(NextMenu) ; 

if (DoNotExitlnterior) DisMenuO ; 
if (didF5) doF5(J; 
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void Ir.ceriarMenuAcricr.f COUNT Mnun. COUNT Msel) 

NoChecxa i ; 
-~ (Msel— 2) 

NextMenu« SIf-1.0); 

AO var f XOADGQUAD ] = nevActlve; 

else if (Msel—- 3) 

NextMenu- SIC-1.0); 

AO var f XOADGQUAD 1 « nevActive; 

if (0i«GetT_isamcor_Itea> ) errfERR_XXNT, 849) ; 

« ((T_isan.gR.Xsaax-T_isaa.gR.Xain; >(T_-sa*.gR. Yaax-T_isaa.gR. Yain) ) 
if ( curP . X<T_isam . or . Xmin > Ca- o? 
else if (curP.X>T_isam.gR.Xmax) Ca» T_isam.aW; 
else ca- <curP.X-T_isam.aR.Xaxn)/CDerX; 
(T_isaa.rcrz=i800) Ca- T_isam.gW-ca; 

else 

i 

if (curP.Y<T_isam.aR.Ym_n) Ca- 0; 

else xf (curP. Y>T_isam.crR. Yaax) Ca- T isam.aW; 

*i s * ( curP . Y-T_isam J gR . Yain ) / CperX ; 

if (T_isaa.rerz*=2700) ca» T_isaa.gW-ca; 

A0var{x0AIHTCER]« Ca; 

else 

{ 

NextMenu** SXfMsel r 0) ; 
switch (Mnuaj 

case EI M IOT COM: 
svitcE<Hself 

case 0: 

if (Oi«GetT_isaafordXtea> ) errfERR XXOT,77) ; 

if fOI^GetXtemiordltemi ) err fERR__XlNT. 73) ; 

curEframe- T isaa.destEframe: 

Nextttenu** T_Ts am • a ctmenu : 

RestoreXvar( ) ; 

SfltfiAlovVar ( ) ; 

SetsusaVar(l) ; 

SatFreeVar( ) ; 

initXiteao ; 

breaic; 
case 3: 

DeletelntXtemo ? 

breaic; 
case 4: 

DeleteIntWindov() ; 

breaic; 

) 

breaic; 
default: 

if ^ ( (Mnum>i8000&&Mnum<i900l) | | (Mnum>28000&&Mnum<2900l) ) 
litem. subopt ( curopt J =* Msel; 

else if ((Mnum>l5000*fiMnum<i7001) | | (Mnum>25000*Minu_x2700l) ) 
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{ 

curOpt-M- ; 
LastOptSel« Msel; 
Iitesuopt(curOpt]= Msel; 
if ( Debug~2 ) OutOptNeed ( ) ; 

break; 

) 

if (NoCheck«DoNot£xitlnterior) CHeckSelecrtAct (Msel) ; 


void InteriorMenuEntryAct() 

CADstatus* menu.Uflagrai; 
switch ( CADstatais ) 

case l: 

tiewActive- Of 

curActive- ordltem; 

break; 
case 2: 
case 3 : 

SetUpCADQuadrants ( ) ; 
" break; 

if <menu*Uflag[3]— l) ctxrEframe- 0; 
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xmenu.c 

Funrxcn fcr leading- a new menu 


void LoadMenu f COUNT Lnuia) 

CCUKT La; 
unsigned cnar rdxoff ; 

if flJium«£I_M_TILE) 

cdioff* Xlvarfxixcarom ; 
if (Onfly— 01 iaitvaro; 
XlvarfxlXCDIOFF]» cdxoff; 
if (Haveooened) 
{ 


) 


if (Onfly— o) cioseXtemr ) ; 

else xf (Onfly— i) CIoseO_ltem() ; 


svxtchrLnuB) 
i 

case 0: 
case -i: 
case -2: 


errfEKR_XMENU. 6666) ; breaic; 

LoadCXuHenu_TIXe(_8varrx8 HSXCHT1 # AOvarfxOAWXDTH^ m - 
^oadduMenu^lnterlorfNORTff) ; br4a*7 ^coawidth , , 0) , -reaic; 
LoadCluMenu_XnterxortSOUTH) ; breax; 
~- : r° a ? c f«Wen«_TilerX0varfx0XVARIESl , AOvarrxOAWIDTHl n™»ir. 
llll • loadCLuMenu^lnterxor f WALLSTRXP) ; ' breax 1 orMk? 

case -10: LoadSpaceHenu < ) ; breaJc; 
case -IX 2 LoadOXFMenu ( ) ; breaic ; 
def auifc: 

inxraenu ( ) ; 

cpybu t ( targ , &Lnma , 2 ) ; 

If iLISS™™^' < *»"«> ) —C-UMW.T,, 

clr^aa!^^ f MEHUDAT ' &Mnu ' MOTOVAR+MENUBASErEK) ) err (ERR_XMENU, 9 ) ; 

screpy(s,4ininu.var(20]) ; 
ToQttec(s) ; 

for (La-o: La<XAXSEI.; La**) SelBytef La l« o • 

cpyeuf rselByte,*menu.varimenu.SelByiel ; 2*menu.nuaSal) ; 

if ^ CWhereAaIi=ls_LOOK) 

irriSSiaSoT enU ' nU,BSel; ***** McotLaj- -i; 
for (La-o; La<curoeltaMco; La++> 
xf (deltaMcorLa] [oi«-Lnum> 

Mco ( (deltattco [ La ] [ 1 ] ) ] - coMusedF ; 
svxr cii ( WhereAmX ) or ' 

{ 

ZZlt rc-!S£;^~ TileMenuEntrvActO ; 

DefMenufintryAcro ; 

ClusrerMenu£nrryA«() ; 
Sff £f-I2H5£?? : InterxorMenusntryAcr ( ) 
case IS_S?ACEPIAN : SpaceMenu£ntryA« < ) ; 


break; 
breaic; 
breaic; 
breaic; 
breaic; 


DoMenuDMvar( ) ; 
DoMenuXF_DMvar ( ) ; 
Autos el ecx« DoMenuCDI() ; 
if (AutoSeiecx— i) AutoSelecr* 
•xf ( Auras el ecx» - 1 ; | Debuci—i ) 


DoMenulFseK) 


DoMenuIPnoro ; 
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numMpage= numPhysSel/19 ; 

if (numPhysSei- ( 19*numMpage) >0) nu»Mpage«M-7 
if (numMpage««0) numMpage- in- 
break; 

) 

) 
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XMENUACT.C 

Funtions fcr aenu entry actions 
void OoDMvar ( ) 
COUNT DMa? 

for ( DMa=o ; DMa<menu.numOMvar; DMa++) 

i 

cpybuf ffiDMvar, &»enu.varfmenu.0MvarByte+(6*DMa) 1 ,6) 
OoDMvar ( ) ; 
ChecxActionVar() ; 

I 


void DoMenuIF DMvar() 
< - 

COUNT DMa; 

for ( DMa-0 ; DMa<manu . nUmIF_DMvar ; DMa-M-) 

cpybuf f & IF DMvar , &nenu . var f menu • IF DMvarByt e* (10* DMa ) 1 , X 0 ) : 
DoIF_DMvarf) ; " 
ChecKAction Var ( } ; 


COUNT DoMenuIFsel ( ) 

COUNT DMa , DMb, 
DMretum , 
cur Byte ? 

DMrerurn- -1; 

cur Byte- menu. IFselByte; 

for (DMa«0; DMa<menu.numIFsel; DMa++) 

{ 

cpybuf f & IFcon , &nenu . var f curflyt e } , 6 ) ; curByte-i— 6 ; 
for (DMb-o; OMb<IFcon.nu»ciiecJc? DMb++) 

ini«Fcon_in() ; 

cpybuf ( & IFcon in . &menu . var f curByt e 1,6) ; curByt e+» 6 ; 

IFcon . type ( DMS l « IFconJin. type ; 

IFcon . num f DMb 1 » IFcon~m . nun ; 

IFcon. to_type( DMb IFcon_in. to_type ; 

IFcon . to_nu» f DMb 1 « IFcon_in . to_num ; 

IFcon . compare f DMb ) = IFcon_in . compare ; 

if (DoIFconO) 
{ 

DMretum^ IFcon. result; 
DMb* 30000; 
DMa* 30000; 
} 

} 

return ( DMreturn ) ; 

) 

void DoMenuIFnot ( ) 

( 

COUNT DMa r DMb r DMc; 

if (Debug! «1) 
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for ( DMa»o ? DMa<menu . numSel ; DMa++ ) 

t 

if (SU(DMa,l)>0) 

SetMseiAct(SUfDMa,l)-l) ; 

tor (DMb«0; DMb<MselAct.numIFnot; DMb++) 


) 


} 


) 


IFcon= Ms el Act • A IFnotfDMb]; 
jf (DoIFconO) sH[DMaJ« 0; 


DMb» 0; 
DMc* 0; 

numPhysSels 0; 

for (DMa«0; DMa<menu.numSel; DMa++) 

if 


(SMfDMaJ) 

i 

SM[DMc]« DMb; 
DMC-HK ? 
DMb++; 

numPhysSel++ ; 


} 

else 
) 


DMb++; 


void DoDMvar ( ) 

{ 


unsigned char to_val; 
switch (DMvar . to_type) 
case 


0 

case l 
case 2 
case 3 
case 4 
case 5 
case 6 
case 7 
case a 
case 9 
case lo 
11 
12 
13 
case 14 
case 15 
case 16 
case 17 
default 
) 


to_val- DMvar. to_num; 
to_val- ACTvar[ DMvar. to nun] ; 
to_val« CLOSEvartDMvar.ro numl; 
to_val» OCIOSEvar t DMvar . to_num ] ; 
to_val« DEFvarf DMvar. to numl; 
to_val» cover C DMvar. to Hum] ; 
to_val« <uvar ( DMvar. to~num] ; 
to_val- IOV*rroMvar.to~numJ ; 
to_val« IlvarC DMvar. to~num] ; 
to_yal~ T0var[ DMvar. to numl; 
to_yal* Tlvar C DMvar. to~num] ; 
to_val- Aovarf DMvar. to^numj ; 
to_val« Alvar [ DMvar. to~num ] ; 
to_val« XOvar f DMvar* to~num] ; 
to_val« Xlvar [ DMvar . to"num J ; 
to_val* _8var[ DMvar. to num] ; 
to jval« _4 var ( DMvar . to~num ] ; 
to_val« _2var[ DMvar. to num] ; 
err (ERR XMENUACT, 206) ;T 


switch ( DMvar. change ) 


( 

case 0: 

switch ( DMvar . type ) 

case i: ACtvar[ DMvar. num ]« 

case 2: CLOSEvart DMvar. num 1« 

case 3: QCLOSEvar[ DMvar* numl* 

case 4: DEFvar (DMvar. num] « 
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break; 
breaks- 
break; 
break; 
break ; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break;, 
break; 
break; 


tojval; break; 

to_val; break; 

to_val; break; 
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case 

case 

case 

case 8: 

case 9: 
case 
case 
case 
case 
case 
case 
case 
case 
default 


5: 
6: 
7 : 


10 
11 
12 
13 
14 
15 
16 
17 


} 

oreaic; 
case i: 

switch r DHvar • type ) 


c o va r f DMva r . r.ua ) = 
c ivar f DMvar . r.ua j = 
Z ovar f DMvar . nun i = 
Z 1 var f DMvar . nua i « 
TOvar f DMvar . nun i = 
Tlvar r DMvar . nua j = 
AO var r DMvar. r.ua )« 
Alvar f DMvar . nua i « 
X0 var f DMvar . nua i « 
Xlvar r DMvar . r«um j « 
_8 var f DMva r . nua i « 
_4varf DMvar. nua i*= 
_2 var f DMvar . nua i « 
err f ERR XMENUACT * 2 05 ) 


to_val 
to~val 
ro_val 
to val 
to~val 
to_val 
tojval 
to~val 
to~vai 
to~val 
to~val 
tojval 
to val 


{ 


case 
case 


1: 
2: 
3: 

case 4: 
case S: 
case 6: 
case 7: 
case 8: 
case 9: 
10: 
11: 
case 12: 
13: 
14: 
case 15: 
16: 
17: 
default: 


) 

breaJc; 

- 2: 

switch (DMvar. type) 
( 

case 


ACTvar ( DMvar . nua 1 +- 
CLOSEvar ( DMvar . nua l +- 
QCIOSEvar f DMvar . nua ] 
DEFvar f DMvar . nua ) +• 
CO var f DMvar . nua 1 
Civar f DMvar . nua j 
I Ovar f DMvar . nua i *«- 
I Ivar f DMvar . nua \ •*•» 
TOvar ( DMvar . nua j +« 
Tlvar f DMvar . nua 1 +- 
A ovar f DMvar . nua } +« 
Alvar f DMvar . nua ] 
xovar ( DMvar . nua j +- 
Xlvar [ DMvar . nua ) 
_8 var f DMvar . nua ) 
_4 var f DMvar . nua } 

2varf DMvar . nua l+» 
err (ERR XH£HUACT,204 ) ; 


1: 
2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 
10: 
11: 
12: 
13: 
14: 
case 15: 
case 16: 
case 17: 
default: 
1 


case 
case 
case 
case 
case 
case 
case 
case 
case 
case 
case 
case 


ACTvar r DMvar . nua ) — 
CLOSEvar r DMvar . nua I — 
QCLOSEvarf DMvar. nua 1 — 
DEFvar f DMvar ♦ nua j — * 
COvar f DMvar . nua J 
civar f DMvar • nua 
I Ovar f DMvar. nua 
Ilvar f DMvar. nua 
TOvar ( DMvar . nua 
Tlvar ( DMvar . nua 
AO var ( DMvar . nua ) 
Alvar ( DMvar . nua 
xovar ( DMvar. nua 
Xlvar ( DMvar . nua 
Svarf DMvar. nua 
_4 var ( DMvar . nua 
_2 var f DMvar. nua 
err (ERR XMENUACT, 203 ) ; 


break; 
case 3: 

switch ( DMvar . type ) 

( 

case 1: ACTvar ( DMvar. nua ]*« 


to_val 

to val 

to~val 

to~val 

to_val 

tojval 

to_val 

to~val 

tojval 

to_val 

to_val 

to val 

to~val 

tojval 

to_vai 

to_val 

to val 


break; 
break; 
creak; 
break; 
break ; 
break; 
break; 
break; 
break; 
break; 
break; 
break? 
creak; 
break; 


break; 

break; 

break; 

break; 

breaJc; 

break; 

break; 

breax; 

break; 

break; 

break; 

break; 

break; 

break; 

break; 

break; 

break; 

break; 


to_yal ; 
to_vai ; 
to_val ; 
to_val ; 
to_val ; 
tojval ; 
to_val ; 
to_val ; 
to val; 
tojval ; 
to_val ; 
to val; 
to~val ; 
tojval ; 
to val; 
tojval ; 
to val; 


break; 

break; 

breax; 

breax; 

break; 

break; 

break; 

break; 

break; 

break; 
break; 
break; 
break; 
break; 
break; 
break ; 
breax ; 
breax; 


to*val; creax; 
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case 
case 
case 
case 
case 
case 
case 8 
case 9 
case io 
case li 
case 
case 
case 
case 15 
case 16 
case 17 
default 


12 
1 

14 


) 

break; 
case 4: 

switch ( DMvar. type) 


CLOSEvar f DMvar • num ) *- 
Q CLOSEvar f DMvar . nun ) »» 
DEFvar f DMvar . nua 1 *■» 
covar f DMvar . nun ) *« - 
Clvar f DMvar . nun i *- 
I o var f DMvar • nun ] *«* 
Ilvarf DMvar . nun ) *» 
T 0 var ( DMva r . nun i *= 
Tlvar{ DMvar. nun}** 
AOvaf r DMvar . nun i *« 
Al var f DMvar . nun J *« 
XOvar ( DMvar . nun ] *« 
XI var ( DMvar . nun l 
_8 var ( DMvar . nun } *« 
_4 var f DMvar . nun J *« 
_2 var f DMvar . nun ) *« 
err ( ERR_XMENUACT ,202) ; 


{ 

case 
case 
case 
case 
case 
case 
case 
case 8 
case 9 
case io 
case li 
case 12 
case 13 
case 14 
15 
16 


17 

default 

break; 
default: 

err<£RBi_XMENDACT,208) ; 
breax; 

J 


ACTvar ( DMvar . nun ] /*= 
CLOSEvar f DMvar. nun ] /-= 
QCLOSEvar ( DMvar . nun ) 
DEFvar ( DMvar . nun ]/= 
COvar f DMvar. nun ) /«= 
c ivar ( DMva r . nun J / = 
I Ovar f DMvar . nun ) /«? 
I lvar [ DMvar . nun ] /= 
T Ovar c DMvar . nun J / = 
Tlvar [ DMvar. nun] /«= 
A ovar ( DMvar. nun] /« 
Alvar [ DMvar . nun ) /- 
xo var ( DMvar . nun J/« 
XI var ( DMvar . nun ) /« 
_8 var ( DMvar . nun J /« 
_4 va r t DMvar * nun J /« 
_2 var [ DMvar . nun )/- 
err(ERR_XMENUACT,201) ; 


co_val ; , 
tojval ; 
ro_val ; 
ro_val ; 
to_vai ; 
co_val ; 
to_val ; 
to_val ; 
to_val ; 
to val; 
to_val ; 
to_val ; 
to_yal ; 
to_val ; 
to w val ; 
to val; 


tojval ; 
to val; 
to_val ; 
to val; 
tojval; 
to val; 
to_val ; 
to_val; 
to_val ; 
to~val; 
to_yal ; 
to val; 
tojval; 
to_val ; 
to_val ; 
to val; 
to^val; 


break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
braaic; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 


break; 
break; 
break; 
breaJc; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
breaks- 
break; 
break; 


void DoIF_DMvar() 
COUNT 

unsigned char 


Da; 

conp val, 
val;~ 


Daw o; 
switch 

{ 


( IF_DMvar . conp_type ) 


ease 
case 
case 
case 


0: 
1: 
2: 
3: 
4: 
5: 
St 
7: 


conp_val« lF_DMvar.conp nun; 
comp_vai« ACTvar [IF DMvar. cono nun]; . 
conp_val«= CLOSEvar (TFJDMvar. conp nun) ; 
conp_val« QCLQS£var(IF DMvar. conp nun]; 
comp_val« DEFvarf IF DMvar. conp nun] ; 
conp_val« C0var(IF_EMvar.conp nun}; 
comp_val« Clvar { IF_DMvar . contTnun ) ; 
conp^vaio I ovar ( IF_DMvar . ccnp~nun } ; 
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rase 8: 
case 9 : 
case 
case 
case 
case 
case 
case 15: 
case 15: 
case 17: 
default: 


10 

i -: 
11 


_val= IlvarfXF_DMvar*cc=o 
,.vai= TCvarfXF DMvar. ccao 
cssp_val« TlvarrXF~DMvar.ccaD* 
cc=p_vai« AOvar ( lF~DMvar . csao 
=ccp_val= Alvar r IF~DMvar . ccab" 
ccap_val« XOvarfXF DMvar. ccab" 
cc=p_val= X lvar f IF~DMvar . ccab" 
ceapjvai- _Svarf IF DMvar. ccaif 
ccspjval- _a var f IF^DMvar . coap" 
coap_val« _2varriF DMvar. ccao""; 
err ( EHR_XXENUACT ,200); 


n\m ) ; 
"nus j ; 
nua j ; 
nuai ; 
'nuaj ; 
nua j ; 
nua j ; 
huai ; 
nua ) ; 
nam i ; 


switch ( IF_DMvar. type ) 


vai- ACTvar f XF_DMvar . nua ) ; 
vale CLOSEvarf XF_DMvar.nual ; 
vai- QCl^SEvar ( XF_DMvar . nua j ; 
vai- DEFvarfXF DMvar. nua ) ; 
vai- CO var f XF_f)Mvar . nua I ; 
vai- ClvarfXF_DMvar.nuaj ; 
vai- XOvarfXF_DMvar.nua] ; 
vai- I lvar f XF_DMvar . nua ] ; 
vai- TOvarfIF_DMvar.nua) ; 
vai- TlvarriF_DMvar.nual ; 
vai- AOvarf IF_DMvar.nua i ; 
vai- AlvarfXF_DMvar.nuaj ; 
vai« xovarf XF_DMvar.nua) ; 
vai- Xlvar(XF_DMvar.nua); 
vai- _8var(XF_DMvar.nual ; 
val«= _4varriF_DMvar.nuaJ ; 
vai- 2varfXF DMvar. nua) ; 
err(£Sfc XXENUXCT.2Z2) ; 


creax; 
breax; 
breax; 
breax; 
breax; 
breax; 
breax; 
breax; 
breax; 
breax; 
breax; 


breaic; 

breaic; 

breax ; 

breaic; 

breaJc; 

breaJc? 

breax ; 

breaJc; 
breaic; 
breax; 
breax ; 
breax; 
breax; 
breax; 
breax ; 
break; 
breax ; 
breaX; 


0: 
1: 

case 2: 
case 3: 
case 4: 
case 5: 
default: 
1 

if (Da) 
( 


ff (vai— eoap_val) Da- 1; 

if (vali-canp vai) Da- i; 

if (val< caap~vai) Da- 1; 

if (val> coap^Vai) Da- i; 

if ( vai <=coap_va 1 ) Da- 1 ; 

if fval>-coat> vai) Da- 3 ; 
err(E3R XMENUACT r 2 15 ) ; 


DMvar. cnanoe- 
DMvar.type- 
DMvar.nua- 
DMvar . ro_type« 
DMvar . to_ nua— 
Do DMvar ( ) ; 


IF_DMvar . change ; 
IF_ DMvar . aod_type ; 
IF_DMvar • aod_nua ; 
XF_DMvar. to_type ; 
IF_DMvar. to nua; 


breaJc; 
breaJc; 
breaX; 
breax ; 
breaX; 
breaJc; 
breaX ; 


COUNT DoIFcon() 
COUNT 

unsigned char 


DIa, 

Dlreturn; 
zo vai . 
vai; 


DXa- 0; 

DIreturn- l; 

svxtto ( IFcon . hovcnecX ) 
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case 0: 
while 


/ DIreturn&&Dla<lFcon. riumcheck) 


switch ( IFcon. to_type[ DIa] ) 


( 


case 

0: 

case 

1: 

case 

2: 

case 

3: 

case 

4 : 

case 

5: 

case 

6: 

case 

7: 

case 

8: 

case 

9: 

case 

10: 

case 

ll: 

case 

12: 

case 

13: 

case 

14: 

case 

15: 

case 

16: 

case 

17: 

default : 


} 


to_val« IFcon. to_nua(DIa] ; 
to_val- ACTvar[IFcon.to_nua[DIaJ] ; 
to^valc CLOSEvar( IFcon. to nua(DIa]]; 
to^val- QCXidSEvar[ IFcon. to_nua( DIa.] J ; 
to_val« DEFvar ( IFcon . to_nua r DIa ] ] ; 
to_val» covar[ IFcon. ro_jttiaC DIa] J ; 
to_vai- . Pivar( IFcon. to_num( DIa] ] 
to_val« 10var[ IFcon. to_nua[ DIa] ] 
to_val- Ilvar[ IFcon- to_nua[Dla] 
to_val= T0var[ IFcon. to_;nua[ DIa ; 
to_vai« Tlvar( IFcon. to_nua[ DIa ; 
to^val- A0var[ IFcon. to Tnia(DIa ; 
to_val= Alvarf IFcon. to~nua[ DIa 
to val- X0var[ IFcon. to nua(DIa]]; 
to_val- Xlvar( IFcon. to~nua( DIa] 
to_val- _8var[ IFcon. to~nua[ DIa 
to_val« 4 var [ IFcon . to'nua f Dla ' 
tojval- ~2var( IFcon, to nua[DIa ; 
err(S3« XMENUACT f 217) ; 


switch ( IFcon . type [ DIa J ) 


{ 

case 
case 


case 


case 


case 


1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 

9: 

10: 

11: 

12: 

13: 

14: 


val- 
val- 
val- 
val- 
val- 
val- 
val- 
val- 
val- 
val- 
val- 
val- 
val- 
val- 
val- 
val- 
val' 


ACTvar[ IFcon. nua t DIa] ] ; 
CLOSEvar [IFcon. num [DIa] J ; 
QCLOSEvar ( IFcon . nua ( DIa ] J ; 


err (ERR_XMENUACT, 218) 


case 15: 
case 16: 
case 17: 
default: 

) 

switch ( IFcon * compare [ pla ] y 

case o: if (vali-to val) 

case 1: if ( val— to"val ) 

case 2: if (Vai>-to~val) 

case 3; if (val<-to~val) 

case 4: if (val> to val) 

case 5: if (val< tojval) 


DEFvar [ IFcon . nun ( DIa 
covar £ IFcon . nua t DIa 
Clvar f IFcon . nua [DIa 
I 0 var ( IFcon . num [DIa 
I Ivar ( IFcon . nua [ DIa 
TO var ( IFcon . nua [ DIa 
Tlvar ( IFcon • nua [DIa 
AOvar f XFcon . nua [ DIa 
Alvar ( IFcon . nua [DIa 
X Ovar [ IFcon . nua (DIa 
XI var [ IFcon . nua [ DIa ' 
_8 var ( IFcon . nua [ DIa ' 
_4 var { IFcon . num [ DIa [ 
2 var ( IFcon • nua [ DIa ; 


] 


default: 

) 

DIa++; 

) 


Dlreturn- 
Dlreturn- 
Dlretum- 
Dlretura- 
DlretuJrn— 
Direturn— 


err ( ERR_XMENUACT , 22 0 ) 


0; 
0; 
o; 
0; 

Of 

0; 


break; 
break; 
break; 
break; 
break; 
break; 
break; 


break; 
default: 

err (ERR_XMENUACT r 216) 
break; 

i 

return (Direturn) ; 


break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
breaks- 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 


break; 
break; 
break; 
break; 
break; 
break, 4 
break; 
break; 
break; 
break ; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
break; 
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* XKSEIACT. C */ 

V 

funrions fzr senu selection actions */ 


' * 


void DoActDMvar() 

( 

COUNT DMa * 

for (DMa«0; DMa<MselAct.nuniDMvar ; DMa-M-) 

I 

DMvar« MseiAcrt . A_DMvar f DMa 1 ; 
DoDMvar ( ) ; 
ChecXActionVarO ; 

) 

) 

void DoActIF DMvar() 

{ 

COUNT DMa; 

for (DMa-O; DMa<MselAct.nuaIF DMvar; DMa++) 

{ 

IF_DMvar« MselAct.A IF DMvar (DMa J; 
Do IF DMvar () ; 
CbecKActionVarO ; 

) 

} 

void DoActOMvar2 ( ) 
COUNT DMa; 

for ( DMa-O ; DMa<MselAct.mmDMvar2 ; DMa-»-+) 

( 

DMvar= MseiAcrt . A_DMvar2 [ DMa ) ; 
DoDMvar ( ) ; 
CheckAcrionVarO ? 
J 

) 

void Do Act IF DMvar2() 
{ ~ 
COUNT DMa; 

for (DMa*o; DMa<MselAct.numIF_DMvar2 : DMa«M-> 

IF_DMvar« MselAct . A_IF_DMvar2 [ DMa ] ; 
DoIF DMvar <) ; 
ChecJcActionVarO ; 

) ' 

void DoActlFpart ( ) 

( 

COUNT DMa, OMb: 

for (DMa-O; DMa<MselAct , nmnXFparx : DMa-*-*) 
( 

IFcon« MseiAcrt. A_IFpart[ DMa] ; 
if (DoIFcon()) 
{ 

if (IFpartNoACTout«l) err (ERR_XMSEIACT, 1111) ; 
IFparrNoACTout- l; 
T_added« 0 ; 
initT isaa() ; 
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( 

case IS_INT£RXOR: DoIFpartlnterior ( ) ; break; 

curOpt= -X; 
DMaa 3 0000; 

) 


void DoIFpartlnterior ( ) 

( 

litem, number" curl tern ; 
litem. orddes- ordltea; 

I item . Uvar [ I_XAss+xiACONCUR ] - Alvar [ xXACONCUR ] ; 

I item . Uvar ( I_XAss+xXACOND£S ] - Alvar [ xXACONDES ] ; 

Ixtem.Uvar(I_OAss+xOATRANSX} = AOvar [ xOATRANSX ] ; 

I it em . Uvar [ I_0Ass+x0 ATRANS Y ] = AOvar [xOATRANSY] ; 

litem. Uvar (I_OAssi-xOATRANSZl« AOvar [xOATRANSZ] ; 

Ixtem. Uvar [ I_0Ass+x0ANODRAW]«= AOvar [xOANODRAW] ; 

? i*??,* U var t I^OAss^xO ALTGEO ] - AOvar ( xO ALTGEO ] ; 
if ^ (Iitem.number>i) 

litem. deietabXe- 1; 
T_isam.deietabie« l; 

Iitem.Manu_Line[0]- Maim LineTO]; 
Iitem.Manu_Line[i]» MemuIU.ne[X] ; 

strcpy(iitea.part f WselAct.A partfircon.resiilt] [0]) ; 

T_isam. number- curXtem; 

T_isam.ordde*« ordltem; 

T isam. concur* AX var ( xXACONCUR) ; . 

T isam. condas- Aivar C xlACONDES ] ; 

T isam. nodrav- AOvar ( xOANODRAW) ; 

T xsam.altgeo- AOvar [xOALTGEO] ; 

curltem-Hf ; 
) 

void DoActlFgoto ( ) 
COXftft DMa; 

for (DMa*o ; DMa<MseXAcfc»nmnXFgoto; DMa++) 

IFcon- Ms el Act. A IFgoto[DMa]; 
if (DoXFconO) 
{ 

NextMenu- iFcon.resuXt? 

DMa- 3000; 

> 

} 

) 

void Checks el ectAct ( COUNT Msel) 

if (SU(Msel,l)>0) 

SetMselAct (SU (MseX , X ) -1) ; 
DoAcrtOMvarO ; 
DoActIF_DMvar() ; 
DoActIFpart() ; 
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DoActir_DMvar2 ( ) : 
DoActlFaoto ( ) ; 

) 
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xrrsK.c 

r untions pertaining to items 


V 
*/ 


roxd Add I ten /COUNT WhatXn) 

if ( I r?arcNoACTour=0 ) err ( ERR_XIT£M , 7777 ) 
IrpartNoACTout* 0? 
svitcr. i WhereAmI ) 


t 

case 
Ab« 


for 


for 


IS_INTERI0R: 

0; 

(Aa-0? 
(Aa-0; 
(Aa«0; 
(Aa«0; 
rAa«0; 
(Aa-0; 
(Aa-0; 
(Aa-O? 


sXIA; 
"sXOA; 
"sxil; 
"sXQI; 


Aa++) 
Aa*+) 
Aa++) 
Aa++) 


( litem. Uvar (Ab)« 
{ litem* uvarf Ab)« 
{ litem. uvar (Ab}« 
{ litem. Uvar (Ab) = 

\ litem . Uvar { Ab ] « , _ , „ 

{ litem. Uvar (Ab)« _8var(Aa] ; 
(litem. Uvar (Ab)- _4var(Aa) - 
{ litem • uvar f Able 2var(Aa] 


Alvar(Aa) t 
A0var(Aal ; 
Ilvar(Aa); 
IOvar(Aa) ; 
CLOSEvar(Aa] 


Aa<EI 
Aa<£I 
Aa<£X 
Aa<£l 

Aa<ElIsXCLOSE; Aa++) 
Aa<EI_sX8I*9 7 Aa-M-) 
Aa<EI_sX4I*5; Aa+*) 

iab-w, Aa<EI sX2I*3; Aa++) \ 

-f ( 0 1 -ADDVREC ( ITEMDAT , & I item , I_l en ) ) err (ERR_XITBl> 140) ; 
if (0!«GetT isam (litem. number) ) err (ERR_XIT£M. 141) ; 
T_isam.heigEt[0]« litem. Uvarfl 8ss+x81HEXGHTl ? 
T isam.height(l)* litem. Uvar (I~8ss+x82HEIGHTj ; 
Ll (0»-SaveT isam(OLD)) err <ERR_XXT£M. 142) ? 
-f (T_isam. graphic— -120 ) 

initPHf rame ( ) ; 

PH frame .number" T isam. number; 
PHf rame. width- T_Isam. gw 7 
PHf rame. height- T_icam.gH; 
if ( 0 1 — ADDREC C PHFRAMEBAT , &FHf rame ) ) 
SetFreevarO ; 

if (litem. number> Leas tit em) 


Ab++; ) 
Ab++? ) 
Ab++; ) 
Ab*+; > 
Ab«H-; ) 
Ab++; > 
Ab+*; ) 
Ab++ ; ) 


err ( ERR_XITEM « 143) 


{ 

curorddes- litem. orddes; 
curaumber- litem .number; 
curconcur" litem, uvar (I lAss+xlACONCUR] ; 
curcondea- litem. Uvar ( I~lAas+xlACONDES ] 


cur8(Aa]« 
cur 4 [Aa]- 
cur2[Aa]* 


for (Aa-o : Aa<El^sX8l; Xa-M-) 
for (Aa-0; Aa<EI sX4I; Aa++) 
for (Aa-o; Aa<EI_sX2X; Aa-M-) 
curtype- T_isam.type; 
curgraphic- T isam. graphic; 
if ( T^isam . no or aw— 0 6 &T_isam . height ( 2 ] > 0 ) 

UpdatePHframeFromT isam (NEW, ALL) ; 
SetBeloWar ( ) ; ~* 
SetSuspvar (0) ; 

else if (T_isam. graphic— 120) 


i item .Uvar [ i_8 ss+ ( 9 * Aa ) ] 
Xitem.Uvar(I_4ss+(5*Aa) ] 
litem. Uvar (X_2ss+( 3 *Aa) ) 


if 
if 


NewPHf ramelnserted< ) ; 

( 0 1 -GetXtem ( curorddes ) ) errfERR XITEK, 144) ; 
(02-GetT lsamrcurorddas) ) err (ERR XITEM,145); 
(curtypel-ACTIVE) ~ 


i 

UpdatelitemCloseVar ( ) ; 
else 

I item . del a tab l*-h« l; 
T_isam.deietable+« 1; 
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*ZZ t**f?- S ?!J r ? a ~* aes«(Aa) = lirea-Uvarfl 3ss*r9*Aa)l; 

211 :? a *5 ; Aa<£ i- sX4I; Aa-^i dest4rAal» litem. Uvarf I~4ss+{ s*Aa • 
:-- /; Aa-0; Aa<£l_sX2X; Aa^r) desr2rAa]~ litem. Uvarf z~2 ss+< 3 *Aa : 

for (Aa«0: Aa<EI_sX8I; Aa**) 

— tam.Uvar f I_3ss-m 9*Aa ) +cur=cr.aes ] « curSfAa); 

-f feurcondes<5) 

fAa«0? Aa<EI_sX4I; Aa++) 
-item.UvarCI_4ss*f5*Aa)+curcsndes]« cur4[Aal; 

if (curcondeso) 

i 

for CAa»0; Aa<EI_sX2X; Aa++) 

-itea.Uvar[X_2ss-M 3*Aa)+curcsndes 1= cur2rAa] ; 
-_isaa.nexgfct r curccndes-i ] = curs [ 0 ] ; 


XXTEK,147) ; 


H / ( S! se l5X^^ isaafOLD) > errfERR XZTSM.146) ; 
if ^ 2iSSS5cS^? AT ' ^ X ^ ^ — > > *"<HHR_: 

f; fSl^^tltemfcurnimDerj ) errfERR^XXTEK. 148) ; 
" C0!«OetT_isam(curnuiaDer) ) err(ERR XXTEX.149) ; 
( curconcur<9 1 " A ° 

{ 

for ( Aa-0 : Aa<EX_sX8I; Aa-M-) 

; ?«*F [ X - 8 Sfl + < 9 * > +curccncur } - desrSfAa] ; 
_8var( ( 9 * Aa ) +cur concur ] - descs [Aa) ; 

if ' (curconcur<5 ) 

{ 

for (Aa-o? Aa<EX_sX4I; Aa-M-) 
_4var( (5*Aa)-hcrurconcurj« dear4(Aa] ; " 

if (curconcuro) 
( 

for CAa-Or Aa<EX_sX2I; Aa++) 

r ^5fS;^f CI 2ss+f3*Aa)-Krurconeur}« desr2[Aa) : 
_2 var c ( 3 * Aa ) tcurcsncur J - dest2 [ Aa ] ; 

T_isaa. height { cureoncur-l ] = desrs [ 0 ] ; 

if /nfrDS^^^2XSP n e rr(ERR^XITEH,150) ; 

if (0!-RWTVREC(irZKDAT,&Xiteo,I_len)) err<ERR_XITEH. 151) 

else 

{ 

ResttreXm ( ™ 1 cux ' orddes > > err < ERR_XITEM. 152 ) ; 

sftB2iSvSTf? MfTOrorddes)) err(ERR - XITE «' 801 ) * 
SetSuspVar(l) ; 
SetFreeVaro ; 

) 

initlitem() ; 

&M * Appendix Page C-25 


-112- 


_9301557A1J_> 


WO 93/01557 


PCT/US92/05650 


••old I at Phy s i ca 1 In ( COUNT Nevoid) 


inverrcid- 0; 
invercNew» 0; 
3aseOLrCcnl- 0; 


f£ JSiSSHSf^i^^'P*"^ err ( ERR XXTEM ,80) ; 

srmcpy(T w isaB.useGeo.parc.dwg2 f 3) ; ' pa ^- aw **' 3 > •-<» 
* ?LS rrnc ?y 1 T_isam. usaceo , parx. dvg3 , 3 ) ; 
._isaa.grapiiic- parr.crrapfaxc; * ' 1 

^f^* fi3cparxm parr.fiicparr; 
.^isam,acrnenu« part.acrcmenu; 

-._isam.gw« parr.gw? 
-_isam.gH« part.gH; 
-^isam.go- part.gD; 

IT^i*s? • ■•?**Pa*c>lO0**T isam.grapfa.±c<=ioooo V T isa» 

exsa T^isaa.type- non ACTIVE; 00) *_isa».type- ACTIVE; 

i - ( ( ?_x sam . graphi c~ 12 0 ) 

num!f?iS^f raae - ^isam. number; 

if CT.isam.graphic>ll9MT^isam.graphic<123) T.isam.gH- 3var f x8_HEICHT1 • 
if ^ (Nawoid— MEW) 

if (T_±sam. type— ACTIVE) 

invertdld- ordZtea; 
lnvcrxNewm litem.miaber? 
ordltam- litem, number; 

) 

if ^ T -isaa.nodtaw— 04*T isam.useGeof 01 •«'VO'*fi 
«rnc«przz2«,T_i S att.u^^ X ° " 

J°:r5f tGe °(T_iSam.useGeo)> err(ERR XITEH,81) ; 
if ^ (fabs ( geo.vecror{0 j .XX-gep.veciort 0] T^fooS) 


else 

{ 


ilai 9 S2i^SSiJ2- JJ>f^-vector E oj.Y2, Base0irconx« 2700; 

se 

( 

e^«^ 9 I2;^gcS;2•Jt >9eo * veetortoI • x2, ****M*c on i- iboo, 

Sf£ SS£SS( 8SS:S£[ HiSSSSSHStel -g-gi^^^— 

ntx- 9eo.vector( litem. Uvarri^^s^x^cS 

nfy- geo . vecror( litem. Uvar f I~1A^£ t x iacSnSI }ZU "? **f»-Uvar [I.oass+xoatran 
if (Iitea.number>l*astlten) ~ 3 1,,Z ~ Iitem - t ' v «[I_0A»s*x0ATRAN 

ix ( o.«GetT_isaa< litem. orddea)) err(ERR_XITEH.83) ; 


Appendix Page C-26 
-113- 


93015S7A1 I > 


WO 93/01557 


PCT/US92/05650 


crdEfraae- T_isaa.descEf r&ne; 

if .'01 ^GetGeo f T_:sam. usaGeo \ ) err t ERR_XXTEM. 84 > : 

f ioacoox.X^ aeo. vectsrf litem. Uvarf r_lAss+xiACONDESl -1} . Xi ; 

f ioatpox. aeo • vecrcrf litem. Uvar f r_lAss*xlACO:;DES 1 - 1 ] .Yl; 

"zfloaroox rT^isaa.rorZ) ; 

asx» floacoox.X+T_isam.iocX; 

asy« floacoox.Y-KT_isam.locY ; 

floacoox.X« aeo.veccorfritam.UvarfI_lAss+xiACONDESl-ll .X2; 
floatpcx. Y= aeo. vector f litem. Uvarfl_lAss*xlACONDESl-lj .Y2; 
rccflbacooxfT_isam.rccZ) ; 
afx= fioacoox.X-i-T_isam.iocX; 
afy» fioacoox.Y-s-T_isam.locY; 

az- aeo. vectorf litem. Uvarf ^lAss+xlACONDESl-l ] . Z-rT_isam. iccZ ; 

if (6i=cetT isamc litem. nuaoer ) ) err(ERR_XITEM. 85) ; 

xf (T isam.aest£fraine««0) T isam. descEf rame- orAE frame ; 

) 

else 

{ 

asx» -10; 
asv« 0; 
afx» o; 
afy- o; 
az« 0; 
) 

rotf ) ; 

if (T_isam.numDerj=LeascXtemi (Nevoid— KEW) 

T_isam.locX« locX; 
T_isam.locY« locY; 
T_isam.locZ= loeZ; 
T_isam.rotZ= rocZ; 
) 

else rotZ= T__isam.rot2 ; 
if ( T_isam. grapnxc I -o ) 

DravTjLsam f UDADD ON) ; 

if (Xlvar(xlXEIXi7AT]— 1) DupReec<&ggR, &T_isam.ogR) ; 
else DuoRecc(&gR,&T_isam.gR) ; 
T_isam.DravLay- Dravi-ay ; 

Baseoirconi+« rotZ; 

if (BaseOirconl>2700) BaseDirconi— 3600; 
if CBaseDxrConKO) Baseoxrconx-t— 3 600; 

} 

if f I item, nuaoer— l) BaseOirConi** 1800; 
litem, dxreonx- BaseOirConl; 
Dirconone« litem, dxrconl ; 

if (Oi«saveT_isamfNEW)) err(ERR_XITEK,66) ; 
xf (T_isam.dest£frame— o) 
( 

if (0!«GetT isam ( litem. orddes ) ) err(ERR XITEK.87) ; 
ordEframe- T isam.destEf ramer 

if (0!«GetT Isam r litem. number) ) err(EHR XITE*i,88); 

T_isam.dest£frame- ordEframe; 

if <0i«SaveT_isam(OLD) ) err(ERR_XITEK, 89) ; 

curEframe- T_isam.dest£frame; 

if (Nevoid— MEW) 

{ 

if (invercoid>0) 

if f0l-GetT_isam(invertOld) ) err (ERR_XXTEM, 90) ; 
Dravr_isam(UD ON) ; 

if (Oi»GetT_isamrinverxNew) ) err (EHR_XITEM, 91) ; 
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-f t invereN«w>i) Dravr_;,isajn(UD_HIGHL) ; 
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« *"""' 

• • Funcions f cr nandling the msetxrcn of an Interior siiD-assembly 

* into a cluster assemoly design database. 

void Z.cadCluKenu_intencr ( COUNT NorS) 
for fLa-3001 . La<4000; La++) 
if C0=«GetCX(La, 'A'vO) ) 


curBvte- ChecJcAddTclnterMenu ( curflyte , NorS , 0 ) 
else La= 30000; 

if (mmPhvsSel— MAXSEL-2) La- 3 0000; 


COUNT CJiecJcAddTolnterMenu ( COUNT cur Byre * COUNT NorS, COUNT doail) 

I 

if ( 0 ! «=GetT_isaa r ordXtem ) ) err (EFR_XCXIJ_T ,200); 
fxl= T_isaa.loeX: 
fyi» T_isam.loc¥; 
frarz= T_isam. rotZ ; 
fii» T_isa».aH? 
if fNorS—WALLSXRIP) 
( 

frotz+» 900; 

if (frotz>2700) frorz— 3 600; 
switch ( f rotZ ) 


{ 


0: 

case 900: 
case 1800: 
case 2700: 
default:: 
) 

) 

else 

( 

svitciUfrotZ) 

{ 

case 0: 
case 900: 
case 1800: 
case 2700: 
default: 


fxl— 48; fyl+- 0.25; breaJc; 

fyl-- 48; fxl— 0.25; breaJc; 

fxl+» 48; fyl— 0.25; breaJc: 

fyl+- 48; fxl+- 0.25; breaJc; 
err(ESR XCUJ T,241) ; 


) 


fx2« fxl+T_isa».gW; fy2« fyl; breaJc; 

fx2« fxl; fy2« fyl+T isam.gW; breaJc; 

fx2» fxl-T_isam.gW: ry2= fyl; breaJc; 

fx2« fxl; ~fy2« fyl-T isam.gW; breaJc; 
err<E3R XCUU T,201) ; " 


T_Iarrrca]- 0; 
T_Uarr(Caj« 0; 


for (Ca«o; Ca<5; ca++) 
for (Ca«0; Ca<10; Ca++) 
ret« cur Byte; 
isleaal- 0; 
for (Ca«l; Ca<«CIbase.nuaCIpoi; ca*++) 

if (0!-GetCXrcibase.CXnum.CIbase.rev f Ca) ) errfERR XCXU T,223); 

cpybuf f &PHf rame. used r ( Ca-l ) /7 ] [ 11* ( ca-l- ( 7 * ( ( Ca-I) /7 ) J )}, &CXooi . z . 11 

J 

for (Ca-l; Ca<«CIbase.numCIpoi; Ca++) 

cpybuf f&CIpoi. z, *FHframe. used f (Ca-l) /7 3 [11*( Ca-l- (7* ( (Ca-l)/7) ) ) ; , 11 
if (CXpoi.z<«fh) 


{ 
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— v- CIsox.yl; 


eisi C f2 S ? <01 cr =' z+= 36007 2 90 °' 

rlsarpoi.v- fyl; 
-5---carpoi( crsrS) ; 
==ovex- Clx-floaccoi.X; 
govey- Ciy-fioarpoi. J; 

if fdoall) 

< 

" { (1= " DoesInte ^i^iuster(c a oveX,c=ov e y.cr S r2} ) 

floacpoi.x- cix; 
rloatpoi.Y- Cly; 
rf 0 ??* 3600-cracz: 
;£„i* ror2> - 3 «0C) irotz— 3600; 
rocf loacpoi ( irotz ) ; 
ilocx- fxl-floacooi.X; 
ilocv- fyl-f loacpoi.*; 

coytous ( till I 'Vtli "! wmWlyaaal > ■" 4 J ' &Aiocr . 4 ) ; 

If (n W fiv S Sal>((MAXCLqBALSSl.*4)/10)-2) ca= 20000; 

) 

eisa 

{ 

if { Cl— DwslnterfitClusoMrtcaoveX^cswvajf^roraj ) 
ca- 30000; 
Cb» o; 

^ > 

if ^ (CbtfiNorSl-WALLSTRlP) 

f loacpoi. x- fx2; - 
r loacpoi. y= fy2; 
rocrioacpoi ( crocz ) ; 
caovex- Clx-£loacooi.X; 

if { (1— DoesInterPitCluscer(cmoveX r cmovey r crotZ) ) . 

f loacpoi. X- cix; 

f loacpoi. Y» ciy; 

irotz- 3600-crocZ; 

if. (irocz>-3 600) irocz— 3600; 

tt°**Z S^'f loacpoi.x; . 
iloc5f» f Y2-£ loacpoi. Yj 

SvK* \\ f f e 5* var f 10*nuaphyssel 1 , fiilocX. 4 ) ; 
cnt£?S J f f f a B * var H 10*nuaPhyssai ) +4}7&iiocX 4 ) • 

if (nu»PhysSel>((MAXGL0BALSZL*4)/10)-2) Ca- 20000; 

else 

( 

if ( 1— DoeamterFitciuster r caovaX , caove* , crocz ) ) ca- 30000; 
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if {Ca— 30001) 

SelByxe f numPhysSel 1 = ret: 

cpyouf ( &menu.varf retl ,T_Iarr. 10) ; ret+« io ; 
cpyouf ( &menu.varf reti , T_Uarr.iO) ; ret+- 10; 

spnr.-f fs , "*3d%c %s'\ Clbase. CIr.ua-3 000 . Clbase. rev, CXbase . name i ; 

If (S(0] = ' ') S[01= '0'? 

if fsfl] — ' '} s[l] = '0'; 
sflSla '\0': 

cpyouf f&oenu.var( ret) ,s, 15) ; 

ret+= 20; 

nuaPhvsSel«M-? 

) 

return (ret) ; 
t 

COUNT EoeslnterFitCiuster( float c=oveX, float csoveY , COUNT crotZ) 

COUNT Ca, Cb, 
aatch. 
ret: 

for (Ca-1; Ca<~cibase.nu»CIpox; Ca«M-j 

cpybuf f&CIpoi.z,&PHframe.usedr (Ca-l)/7] [11*( Ca-l-(7*( (Ca-l)/7) ) ) ] ,ll) 

mat cn« o ; 

Cb- ACTIVE: 

inittargo ? 

cpybuf /targ f &Cb,2) ; 

( 0— FRSSET CT_ISAHTYF , TFSMKEY C T_ISAMTYF , targ J , &T_isam, 2 ) ) 

if ^ (T_isaa. graphic— 101 1 | T_isa». graphic— 102 | | T_isam. graphic— 108) 

match= T_isamCIpoif it { caovex , czovey , crotZ ) ; 
while (matc^— O&40— WXTSET(T_ISAMTYP. &T_isam) ) 

if ^ (T_isam . graphic— 10 1 ! | T_isam. graphic— 102 I | T_isam.grapnxc— LOS) 
natch- T^isamCXpoiFit f cnovex . c=ove* , crotZ ) ; 

} 

if (natch— 0) ca- 3 0000; 

if (Ca— 30001) ret- o; 
else ret- 1; 
returns ret) ; 
) 

COUNT T_isamCIpoiFit ( float caoveX, float caove^, COUNT crotZ) 

COUNT ret . 

frotZ. 

rot2; 
float fxl. 

fX2, 

f y2 ; 
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ret= 0; 

if fCI?oi.z<«T_isam.gH) 

fioatpoi.x- T isam.locX? 
floatpoi.Y= Tlisam.locY; 
(-_isam.graphie~l08) 

f rotz- T_isam. rotZ+900 ; 

if . f frotZ>2700) frotZ-« 3600; 

switch (frotZ) 

case 0: floatpoi.X— 48; floatooi.Y+- 0.25; break- 

case 900: floatpoi.Y— 48; floarpoi.X— 0.25? brlak- 

case 2700: floatpoi.Y^- 48; floatpoi.X*- 0.25? break) 
default: err (ERR_XCX£J_T,251) ; aX ' 

) 

rotf loatpoi ( crotz ) ; 
fxl- f loatpoi. X+cmoveX? 
fyl- floarpoi. Y+cmoveY? 
rot2» T_isam.rotZ+crotZ; 

switch (rott) 

case 0: fx2« fxl+T isam.gW? fy2= fyl? break- 

case 900: fx2- fxl; ~fy 2 - fyl+T isam.gW bS2£- 

fxl-T_i£aiiug*r 7y2-fy"; breSj 


case 2700: fx2« fxl? ~fy2« fyl-Tjsaa.gwl break! 
default: err (ERR_XCLU_T,202) ? * break,- 

if (fabs(CIpoi.xl-fx2)<FTOL&&fabs(CIpoi.yl.fy2)<FT0L) ret= 1; 

) 

return (ret) ; 

void CluMenu_lnteriorAction( COUNT snum, COUNT MnunJ 
COUNT Ca ; 

if (Snum<numPhysSel~l) 
initCitem(J ; 

Ca» atoi ( ftnenu. var [ 34+ (40*Snum) +20 ] ) +3 000: 

strcpy(&citem.part[l3 r §)? u* 

Citen.parttO]- '%'? 

T added- o? 

IFpartNoACTout- l ? 

initT_isa»{) ; 

Tjlsam.DBAin- Ca? 

T isam.DBAinrev- menu.var(34+(40*snum)+23l ; 

T isasutype- TYFE_JTNT£RIOR; 

Tisam. graphic- GRAPHIC_INTERXOR ; 

if (Mnum«--2) SetT_isaaanteriorInfo (Ca, NORTH) ? 

fi i M ? Uffl ~~*> SetT_isamXnteriorInfo(Ca, SOUTH) ; 

else SetT isaalnteriorInfo(Ca f WALLSTRIP) ; 

DoIPpartdustel: ( INTERIOR) ? 

curOpt* -l;. 

Addltem( INTERIOR) ? 
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void SetT_isamInterxcrInfo (COUNT Inua. COUNT NorS) 

COUNT sa, Sb. Sc. rz . rz2; 

struct ?_xsaa_as ST isam: 

char * chT 

f1 *" i Xf ly, 1x2 , Iy2; 

cpybuf f &ST_isain , &T_isam , T ISAMRTCLEN) ; 

if (0 ! =GetCI (Inum, 'A' , 0 ) ) err(£KR XCUJ T,206); 

nuaPhysSel» 0; ~ ~ 

ChecKAddToInterMenu ( 100 , NorS , X ) ; 

cpybuf UT_isam,&ST isam.T_ISAMR£CL£N) ; 

xf (nu&PbysSel~0)~err<£RR_XCHJ T,208) ; 

for (Sa«o; Sa<numPbyssel; Sa**)~ 

cpybuf f&lx,&SSet„var[Sa*XO] r 4) ; 
cpybuf (&ly,4SSet.var[ (Sa*10)+4 ] ,4) ; 
cpybuf f&rz, &SSet. var[ (Sa*i0)+8] ,2) ; 
for (Sb-Sa+X; Sb<numPhysSel; Sb++) 

cpybuf f&lx2,&SSet.var(Sb*101 ,4) ; 

cpyouf (&lv2 f &SSet.var[ (Sb*X0)+4 } ,4) ; 

cpybuf (&rz2,&SSet.var( (Sb*l0)+e 1 ,2) ; 

xf ^ ( f abs ( lx-lx2 ) <FTOL&* f abs ( ly-iy2 ) <FTOL&&rz=»rz2 ) 

for (Sc«Sb; Sc<numPhysSel-i; Sc«*+) 

cpybuf f&SSet.varfSc*10] ,&SSet„var( (Sc+X)+I01 , 4) ; 

c Py5uf f&SSet.varc (Sc*X0)+4) ^SSet.varf ( (Sc+X) *X0)+4] ,4) ; 

cpybuf (&sset,var( (Sc*X0)+6] , ssset. var( ( (Sc+1) *l0)+8 J \ ,2) ; 

numPbysSel— : 
) 

) 

) 

Sa- o: 

if ^ (numPhysSei—l) 

Te»pDrawT_isamlnterior(Sa,UDADD_ON) ? 

else 
( 

GetPenstatef&pState) ; 
ProtectRectf &mR) ; 
BackCoiorfCoMqueB) ; 
PenCoior(CoMqueF) ; 
MoveTo(5 r atextY*(2) ) ; 

Drawstring ("<SPACE> to cycle thru Iocs") ; 

MoveTo (5 , mtextV* (3 ) ) ; 

Drawstring ( " <RETURN> to accept"); 

ProtectOff () ; 

SetPenState(&pstate) ; 

ch» 0; 

TempDravT_isattXnterior(Sa,UDADD ON) ; 
wbile<chi=l3) 
( 

ch- getcb() ; 
if (ch— 32) 
( 

Temp0rawT_isamlnterior(Sa.UD OFF) ; 
if (Sa<nuaPhysSel-X) sa++; ~~ 
else Sa» 0; 
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TeapDrawT_isamInt:erior(Sa.UDADD ON) ; 

) 

) 

) 

cpybuf UCitem.GtileNrq], &T isaa.IocX,4) ; 
cpybuf ( fiCitem. GtileNT 4 ] , &7~isam. loc* , 4 ) ; 
cpyouf (&Cite».GtileS{3] , &T_isam.rotZ, 2) ; 

void TempDirawT_isamInterior( COUNT, nun, COUNT mode) 

cpybuf (&T_isam.locX, &SSet. var[num*10] , 4) ? 
cpybuf r&T_isam.locY, &sset. var ( (num*l0)+4j ,4) r 
cpybuf f&T_isam.rocz, &SSet. var[ (num*l0)+81 ,2) ; 
DrawT isam(mode) ; 
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:~* =ns -~ =ani?ulat:n? and using PHframe records in resoanse 
: nan-zero acticn vanaales. ponse 


"oxd DcAcrKic.i ( ) 

•» ^ i ^5r" :cr w cns is c ? iied fr=a XMENU.C vhen ACTvar f xACTHIGHI >0 in order 
f«"oa^ e aa^!oT"a"t eS 1XVERT01 - iXvmT « « menu ioSc?^" 

aaxVrDal- 0; 
defVTDai- 0; 


if ( 0 i =GetT isaaucurSfraaei ) 

SetPHad} () 

SetVOf) ; 

SefcVl_6() ? 

SetV5_6 ( ) ; 

SetV7_8 () r 

SetV9_10 29 () ; 

SefcVll_12() ; 

SefcV13_14() ; 

SetV15_16f) ; 

SetV17_lS f ) ; 

SetV19_20f ) r 

— ^ ( ACTva r ( XACTEXCH ] > 1 ) 

Xlvarf xlXVERT011 = defvroi ; 
XlvarfxiXVERT021« defVfl r 
Xlvarf xlX7ERT03i» defVf2' 
Xlvarf xlXVERT04i- dafvfs 
Xlvar fxlXVERX051- defV[4 ; 
Xlvar fxlXVERT061« defVr5] 
Xlvarf xlXVERT07i« defvr6 
Xlvar (xlXVERTOai- defvr7 ; 
Xlvar [X1XVERT091- de*vr8* 
Xlvar fxlXVERXl 01 » defVf9U 
Xlvar fxixVERTlli- defVflO]; 
XlvarfxiXVERT121 = defvril]; 
Xlvar fxlXVERT131= defVfl2T; 
Xlvar rxlXVERT14 ; .» defVfl3); 
XlvarfxlXVERTlSl- defV[14]; 

else 

( 

Xlvarf xlXVERTOl 
Xlvar fxiXVERTQ2 
. Xlvarf X1XVERT03 
Xlvar f X1XVERT04 
Xlvar fxlXVERT05 
Xlvarf xlXVERTO 6 
Xlvar f X1XVERT07 
Xlvarf X1XVERT08 
Xlvar { X1XVERT0 9 
Xlvar fxIXVERTIO 
Xlvar rxixvERTll 
Xlvar [X1XVERT12 
Xlvar fxlXVERT13 
Xlvarf X1XVERT14 
Xlvar fxlXVERT15 
) 


err ( ERR_XIOT_ACT .20); 


maxvroi ; 
maxvfl 
maxvf2 
maxvf3" 
maxvf4] 
maxvfs 
inaxvf 6 ; 
maxvf7 
maxV[8' 
maxvr9i 
maxVflt)] ; 
maxVflll ; 
maxvri2i : 
maxvri3] ; 
maxV[l4) ; 


Xlvar fxlXVERTl 61= defVPlSI 
Xlvarf xlXVERT171« defVflS] 
Xlvarf xlXVERTIS}- de*vfl7] 
Xlvarf X1XVERT19)- deTVflB] 
Xlvarf xlXVERT201= de*Vfl9 
Xlvarf xlXVERT21] = de*Vf20 
Xlvarf X1XVERT221- defVf21 
Xlvarf X1XVERT23] = defVr22 
Xlvar fxlXVERT241= de£Vf23 
Xlvarf xiXVERX25i~ defVf24 
Xlvarf xlXVERT261» de*Vf25 
Xlvar(xlXVERT27]« da*vr26' 
Xlvarf xlXVERT281 = defVf27] 
XlvarfxlXVERT29] = de*Vf2SJ 


Xlvarf xlXVERTIS 1 
Xlvar f X1XVERT17 ] 
Xlvar fxlXVERTl 8 1 
Xlvarf X1XVERT19 ) 
Xlvar f X1XVERT2 0 ] 
Xlvar f X1XVERT2 1 
Xlvar f X1XVERT22 
Xlvar f x 1XVERT2 3 
XlvarfxlXVERT24 
Xlvar fxiXVERT25 
Xlvar f X1XVERT2 6 
XlvarfxlXVERT27 
XlvarfxlXVERT28 
XlvarfxlXVERT29i 


maxvris 

maxV(16 

maxvri7 

maxvf 18 

maxVf 19 

maxvr20 

maxVf21 

maxVf22] 

maxvr23] 

maxvf24] 

maxvf25] 

maxvf26] 

maxvr27] 

oaxV[28] 
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void SetPHacross ( COUNT nun) 

i 

*' fOi^etPHframeCnum) ) err(ERR XINT ACT, 35) ; 
initPHacrossU ; ~ " 

UpdatePHacross ( ) ; 

void initPHacrpss() 
COUNT la; 

for (la=0; Ia<86; Ia++) PHacrossfla]- 127? 

void UpdatePHacrossf) 

{ 

count Sa, sb; 

for (Sa-0; Sa<86; Sa-M-J 

if ^ (Sa<PHframe* height) 

for (Sb-Q; Sb<PHframe. width; Sb*+) 

if (PHacross(Sa]>PHframe.used[Sb] fSa]) 
^ PHacrossfSa]- PHframe. used f Sb ][ sa ] ; 

else PHacross[Sa}« 0; 

> 

unsigned char maxV_PHaeross (unsigned char inval) 

COUNT ma f mb, met 

unsigned char curV, naxV; 
maxV- 0; 
curV- 0; 

mb- Xlvar[xlXDIT£H] ; 
for (ma-6* ma<86; ma++) 

mc« PHacrossfmaj ; 
if (mo-mb) CUTV++* 
else curve o? 

if (curv>maxv) maxv« curV; 
rlriSTSvff 510 ^ ] ^iwal+l ) cpybuf ( fiFHdig f Q ] , &PHacross [ 0 ] , 8 6 ) ; 

unsigned char defV_PHacross < ) 
COUNT ma, mb, mc; 

unsigned char defV; - - 

defV- 1; - 
mb- XlvarfxiXDITEM) ; 

for ( ma— ACTvar [ xACTRIGH J - 1 ; ma>ACTvar(xACTHICH]*l-Xlvar(xlXHITEH] ; ma—) 

mc- PHacrossfmaj; 
if (ma<6| |mc<mb) 

defV- 0; 
break; 

) 

) 

return (defV); 
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void SetV0() 

SetPHacrcss f PHad j [ 0 ! . nussar » 
aaxvro;.^ maxv PHacrsssrO); 
defvroi= defV~PHacrcss ( ) ; 


voxd SetVl_6() 

switch ( PHad} [ 0 ] . vidtt ) 


case 24: 


case 3C: 


case 36: 


case 42; 


case 48i 


default:: 
} 


naxvri]= maxvroi; defvri]« defV[0); 

if (XlvarfxlXDXGTYP] — 2) cpyeuf (&PHdig(0] , &PHacrossroi , 86) , 
break; • 1 9 9 ' 

aaxV[21« maxvroi; defVr2]« defvro); 

if rxivar(xiXDIGTTP]— 3) cpytouf (*PHdig(0] , fiPHacrossf 0] ,86) ; 
break; " J ' ' 

maxvr31= maxvroi; defvm- defVroi ; 

if (Xlvar(xlXDIGTTPl— 4) cpyfauf(&PHdig[0],&PHaerossroi,86); 
breaic; m J 9 

naxvr41« maxvroi; defVMl- defVTO) 

if rXlvarfxlXDICTYP?~5) cpymuf ( &PHdig[0] , fiPHacrossf 01 861- 
SetPHacrsssHRfPHadT[0l.nuinoer # 32) ; ■ l ° ,,M,f 
maxV[21]= maxv_PHacross(21) ; 
defV(21]« defV_PHacross<) ; 
SetPHacrcssxn*(PHadj [01 .number. 32) ; 
maxV[22]« maxV_PHacross(22) ; 
defV[22]» defV PHacrass(); 
breaic; ~~ 

naxV[5]« maxV[0]; dafVTS]- defvro] ; 
maxvr6}» maxV[0]; defV[6]« defV(0]; 
if CXlvarCxlXDICTTP]««6l IXlvarfxlXDIGTYPl— 7) 

cpybuf f &PHdig(0] , iPHacross ( 0 ] , 86) ; 
SafcPHacrossKR (PHad j ( 0 ] . numoer .32); 
maxVC23 ] « maxV_PHacross 1 23 ) ; 
defVr23 1 « defV_PHacross ( ) ; 
Se«HacrossMI*fPHadj [0] -number, 32) ; 
maxv [241= max V_PHacross (24); 
defV[241« defV PHaeross<); 
breaic; ~ 
err(EHR_XIOT ACT, 22); 
breaic; 


void SetVS 6() 

{ 

COURT Sa; 

if ^ (PHad j ( 0 ] . vidtUi— 24 ) 


for (Sa-i; Sa<numPHadj; Sat^) 

if (PHadj(Sa) .left— l&fiPHadj (Sal .crriiocr— 04* 
PHadj [Sa] -dist_ieft— 24**PHadj [Sal . vidtn«-24) 


{ 

Hangttatch(5,o,Sa.O,0) ; 
Hang*iatcn(23,2,sa,o, 0) ; 

) 


else if (PHadj[Sa).left~2«PHadj[Sal .orrhoa—OM 
PHad j [Sa ) • dist_ief t— 24 44PHad j [Sa]i width— 24 ) 
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HangMatch(6, 0,Sa,O,0) ; 
HangMatch (2 4, l,Sa, 0,0) ; 

) 

) 

) 

) 

void SetV7_8() 
COUNT Sa; 

if ^ ( PHadj [0]. width— 24) 

for (Sa»l; Sa<numPHad j ? Sa«M*) 

if (PHadj [Sa] . lef t«=l&SPHadj [Sa] . orthog— 0&& 
PHadj[Sa).dist_left—-36MPHadj(Sa] .width— 36) 

HangMatch f 7 , 0 , Sa , 0 , 0) ; 
HangMatch (25, 2, Sa, 0,0) ; 

else if (PHadj [Sa]. lef t—2&&PHadj[Sa].orthog—OM 
PHadj [Sa) .dxst_left— 24&&PHadj [Sa] .width— 36) 

HangMatch ( 8 , 0 , Sa , 0 , 0 ) ; 
HangMatch (2 6, l,Sa, 0, 0) ; 

) 

) 

else if (PHadj [0] .width— 36) 

for (Sa-i; Sa<numPHad j i; Sa-M-) 

(PHadj [Sa ] . left— U&PHadj [Sa ) • orthofcf— 04i 
PHadj [Sa] .dist_left—« *244&PHadj [Sa] .width— 24) 

HangMatch(7,o,Sa,0,0) ; 
HangMatch(25,2,3a,0,0) ; 

el SS if (PHadj[Sa].left— 2MPHadj[Sa).orthog— OA* 
PHadj [Sa] .dist_left— 36**PHadj [Sa] .width— 24) 

HangMatch(8,O,Sa,0,O) ; 
HahgMatch(26,l r Sa,0,0) ; 

) 

J 

else if (PHadj [0J. width— 30) 

for (Sa-l; Sa<numPHadj ; Sa++) 

if (PHadj [Sa J , lef t— IMPHadj [Sa] . orthog— OM 
PHadj [Sa] .dist_left— 30&&PHadj [Sa] .width— 30) 

HangMatch ( 7 , o , Sa , o , o ) ; 
HangMatch (2 5, 2, Sa, 0, 0) ; 

ei 2S *l . (PHadj [Sa] .left— 2&4PHadj (Sa) .orthog— 0&& 
PHadj [Sa] .dist_left— 30&&PHadj [Sa] .width— 30) 

HangMatch ( B , 0,Sa,0,O) ; 
HangMatch(26,l,sa,o,0) ; 
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vcxd SetV9_10_29() 

5b= Sc= Sd= Se« Sf= So= Sh= Si« Si" Sk- SI= Sa« 0; 
fcr (Sa~l; Sa<numPHadj ; Sat*; 

if f PHadi (Sal .left=i&4?Hadi (Sal .crrncg««o&& 

?Hadn(Sal .dist Ieft~-48&iPHadi (Sal . vxdth~48l Sf» Sa; 
eise if (PHadn(Sal.ieft;=»2&4PHad'3(Sai . crriioo«»04& 

?Hadj(Sal.disrj:ieft=«24fifcPHad1(Sal .vidth~48) Sg« Sa; 
eise xf (PHadi [Sal. lef t—i&4PHad1 (Sal . crxnoo— 044 

PHadi (Sal.dist ieft«*-24 44PHadi (Sal . vxdtb=»24 ) Sb- Sa; 
eise if (PHadi (Sal .left— i44PHadi (Sal .cr*boo~-044 

PHadj [Sal .dist ief t— 4844FHadi [Sa 1 . vxdth—24 ) Sc= Sa; 
eise if (PHadj (Sal . left»244PHad} (Sal . crrfcoo— 044 

?Had} [Sal.dist ieft—PHadi [0] . vxdth&4FHadi (Sal .width—24) Sd- Sa; 
eise xf (PHadj (Sal. ieft=»24 4FHadi [ Sal. crrftog— 044 

PHadi [Sal.dist left— 4844PHadi [Sal .vxdtt— 24) Se- Sa; 
eise xf (PHadi (Sal .left— I44FHad} (Sal .crrnog— 044 

PHadi (Sal.dist left— 3044FHadi [Sa] . vidth—30) Sh« Sa; 
eise xf (PHadi (Sal. ie£t=»2&&PHadi (Sal. crmoff—0&& 

?Hadi(Sa).dist_ieft— 4 244FHadi(Sa] .vxdth— 30) Si« Sa; 
eise xf (PHadi (Sal. left«l44PHadi (Sal. crxftoo— 044 

PHadi (Sa).dist_ieft=— 4244PHadi (Sa j .vxdth^-42) Sj* sa; 
eise xf (PHadi (Sal . ieft«-244FHadi (Sal . crtfaoa— 044 

PHadi [Sal.dist ief t«»3044PHadi (Sa) • vxdth— 42) Sk« sa; 
eise xf (PHadi (Sa] .left— i&4PHad^ (Sal .crraoo— 044 

PHadi (Sa).dist_lef*«— 3644FHadi (Sal .width— 36) SI* Sa; 
else if (PHadi CSa). ief t~»2 44PHadi [ Sa 1 .crtfeoo— 044 

PHadi (Sa] .dist_left=«3 644FHadi [Sa] . vxdtb— 36) Sm- Sa; 

sviteii ( PHadi CO], vxdtfa) 

case 24 t 
if (Sf>0) 
{ 

HangMatch(9,0,Sf .0, 0) ; 
Hangttatcb<27,2,Sf,0,0) ; 

if (Sg>0) 

( 

Hangttatehf 10,0,Sg, 0 r 0) ; 
Hangfiatcti(28,l,Sg r 0,0) ; 

> 

if (Sb>044S»0) 

{ 

HangMatcft(9,0,Sb.Sc,0) ; 
Hangttatch(27, 2,Sb,Sc,0) ; 
) 

if (Sd>044Sa>0) 

( 

HangMateh(10,0,Sd.Se,0) ; 
Hangttatcft<28 f l,Sd,Se, 0) ; 

) 

if (Sb>044Sd>0) 

( 

Hang*latch(29,0,Sb.Sd,0) ; 
} 

breaJc; 
case 48: 
if (Sb>0) 
{ 

Hangttatcii(9,0.Sb,0,0) ; 
Hang«atcb(27,2,Sb,0,0) ; 
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if fSd>0) 

\ 

Hancmarchf 10, o, Sd. o,0) ? 
HangMa*ch(28,l,Sd,0, 0) ; 

} 

break; 
case 30: 
if (Sj>0) 
i 

Hangrtatch(9, 0,Sj , 0,0) ; 
HangMa*ch(27, 2,Sj ,0, 0} ; 

if (Sk>Q) 
( 

HangMateh(10,0,Sk.0,0) ; 
Hangttatch(28,l,Sk,0,0) ; 

break? 
case 42: 
if (Sh>0) 

( 

HangMatch(9,0,Sh,0,0) ; 
Hangttarch(27, 2,Sh, 0, 0) ; 
) 

if (Si>0) 

( 

HangMateh(10,Q,Si, 0, 0) ; 
HangMatch(28,l,Si, 0, 0^ ; 

w ) 

break; 
case 36: 

if (S1>0) 

... j 

HangMa*eh(9,0,Sl,0,0) ; 
Hangwarch(27, 2, si, 0,0) ; 

if (Sm>0) 

( 

HangHatch(10,o,s&,0,0) ; 
HangMatcfa(2S,l,Sm,0,0) ; 

break.; 

) 

} 


void SetVll_i2 ( ) 
COUNT Sa? 

if ^ fPHadj CO] .width—30) 

for (Sa-l; sa<numPHad j ; sa«w-) 

if (PHadj[Sa]*left— lMPHadj fSal .ox^og«=ls&PHadi rsal .dist left««o&& 
PHadj [Sa] . width— 30*«>Hadj{Sa j .distjrthog— 30) J * ai "-< Le "~°" 

HangMatch(ll,0,Sa,Q,0) ; 

else if (PHadj(Sa} .left— 2&SPHadj csa) .crtfaog— 1« 
PHadj [sa] .dist_lef t~3 0&&PHadj [Sal . vidth*-30fi& 
PHadj[Sa).dis*_crrbog~0) 

HangMa*ch(12,0,SA,0,0.) ; 

) 
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void SetV12_i4 () 
COUNT Sa; 

if r PHadi f o ; . vidt*i«« a 6 ) 


fsr fSa~l; Sa<nunPHadj ; Sa-M-) 


{ 

HangMatcii< 13 . 0 . Sa , 0 , 0 ) 


Hangnatch(14,0,Sa,0 r 0) ; 

J 

) 

) 


voxd SetV15_16() 
COUNT Sa: 

if ^ (PHadj [0] .vidfch=- 42) 


for (Sa-1; Sa<numPHadj; Sa++) 


HangMateh(lS,O r Sa,0,0) ; 


el 52--^rl P ? a ^^ tSal * left — 2&fiPHadj [Sal . orrfcoo—iM 
PHad 3 tsa) .disr.left— 424*PHad5 £Sa) :width-i4a**P 


*2*4PHadj [Sa] . dist_orcaog~o 

Hang«ate&(l6,0,Sa, o, 0) ; 

1 

I 

i 


void SetV17 18 () 

{ 

Sb- Sc= Sd» Se- Sf« son sh- Si- 0; 
tor (Sa-i; Sa<mmPHadj; sa++) 


"piEmIai*iiiS£ir« , C f a l .S«*»oo— litPHadj t Sa) .dis* left— 04* 

rnaai [sai . vidtn»4 8S&PHadi rsal .disc orxtioo—4 8 ) s f « sa • ~ 

fladf r^Kl?*]^*^ st- 
elae i* ?PHad??£*i P ?f^£f a 2:S d 5?T" 48 " PH * d ^ Sa J- dist , ortt » 0 9~ 0 )' s 9- Sa.- 
eAse _3:: Jf? aa H? a l- le **~4f^«iirsa).orrfcog--i44PHadJ[Sa).dist le£t—os& 


PHadi roi widlhflsM^T^ 2 ^™*^ 13 * 5 •orrtxoo--i6*PHadT[Sal .dist left« 
^d5 C iaT?2US^t:r^i 4 S? ad1tSaJ -or«iog-o**PHadytSaj.disr_le£t.-24M 
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" 1 BrtjcsJj?5!itfcatf t Si"ir? a dj tSa) • oreho « , - 0 "«« > 3C8«i.di. t _i.ft— a*** 

if (PHadj [0] .width— 48) 

if (Sf>0) HangMatehfl7,0,Sf ,0,0) ; 

if (Sg>0) HangMatchU8,0,Sg,0,0) ; 

if (Sb>0i5Sc>0) HangMatch(17,0,Sb,Sc,0) ; 

if (Sd>o*4Se>0) HangMatch(18,0,Sd,Se,0) ; 

else if (PHadj[OJ.width— 24) 

if (Sh>o&4Sg>0) HangMatch(18,o,Sh,Sg,0) ; 


if (Sh>0&4Sd>0£4Se>0) HanaMatch<18,0,Sh,Sd,Se) 
if (Si>0&4Sf>0) HangMatch(17,0,Si,Sf ,0) ; 

if (Si>o&4Sb>044Sc>0) HangMatch(i7,0,si,sb f Sc) 


) 
) 


void SetV19 20 f) 


Sb- sc« Sd= Se- Sf- sg- Sh= Si= Sj= Sk- Si- Sm= Sn= So- Sp= Sq= sr= Ss« 0* 
for (Sa-l; Sa<numPHadj ; Sa-w) q ' 


if ti P 2 ad 2 [Sa] tleft— lfitPHadj (Sa) .orthog— 14&PHadj [Sa] .dist left— 044 

PHadj [Sa] .width— 3 044PHadj(Sa J. dist ortfaog— 30) Sb- sa; ~ 
els ^ if (PHadj (Sa) . left— l44PHadj (SajTorthog— i44PHadj [Sal .dist left— 04& 
PHadj [Sa) .width— 3044PHadj{ Sa) .dist orthog— 60) Sc- sa; •* 15t - Aerr °" 
els . e if (PHadj (Sa).left— 244PHadj[Sa]7orthoo— 144 

£2*23 Jf a , J -$i«t.left--PHadJ [0] .widtfa44PHad5 [Sa] .width— 3044 

PHadj [Sa] .dist ortfaog— 0) Sd- Sa; 
el S2 if (PHadj [Sa ]. lef t—244PHadj(Sa]. ortfaog— 144 

££ a 22 1 5*1 .dist_left— PHadj (OJ .widtfa44PHadj [Sa] .width— .30*4 

PHadj [Sa).dist_ortfaog— 30) Se- Sa; 
el 52 i? (PHadj [Sa]. left— 144PHadj [Sa J. ortfaog— 044 

PHad3[Sa].dist_left— 3044PHadj [Sa) .width— 30) Sf- Sa; 
el £S if (PHadj [Sa]. left— 2**PHadj [Sa] . orthog— 044 

PHadj [Sa] .dlst_iaft— 3044FHadj[Sa). width— 30) Sg- Sa; 
els £ if (PHadj [Sa] . left— l**PHadj [Sa] . orthog— lfiSPHadj £Sa] .dist lef t— 0&& 

PHadj [Sa] . width— 24**PHadj[Sa). dist orthog— 24) Sh- Sa; ~ 
e SS-if ri PHad 3l SaJ -left— i**PHadj [SajTorthog— i**PHadj [Sa ] .dist lef t— o&& 

PHadj [Sa]. width— 24**PHadj[Sa). dist orthog— 60) Si- Sa; ~ 
el SS if ,i t>Had ? [Ba] -left— l**PHadj{Sa)7orthog— i**PHadj [Sa] .dist left— o*& 

PHadj [Sa)»width—36**PHadj[Sa]. dist ortfaog— 36) Sj- Sa; 
el 52 if ; (PHadj [Sa] .left— ittPHadj [Sa] .ortfaog— ItSPHadj [Sa] .dist left— o&i 

PHadj [Sa]. width— 36S*PHadj(Sa). dist orthog— 60) Sk- sa; aw - Ae " °" 
el 5 e if (PHadj(Sa].left— 2*&PHadjfSa]T6rthog— 1*6 

PHadj[Sa] .dist_left— PHadj [0] . width* &PHadj[Sa}. width— 24** 

PHadj [Sa].dist_orthog— 0) SI- Sa; 
el 2? if ( PHadj [Sa], lef t— 2 4&PHadjrsa). orthog— l** 

SS*^?! 8 *! -<iist_left— PHadj [0] .widtfa44PHadj [Sa] .width— 2444 

PHadj(Sa).dist orthog— 36) Sm- Sa; 
else if (PHadj (Sa). left— 244PHadj[Sa). ortfaog— 144 

PHadj [Sa] .dist_left«*PHadj (0) .widtfa44PHadj (Sa) .width— 3644 

PHadj [Sa].dist ortfaog— 0} sn- sa; 
else if (PHadj (Sa]. left— 2**PHadj[Sa). ortfaog— 1&& 

PHadj [ Sa J . dist_lef t— PHadj [0 ] . widthtiPHadj [ Sa ) . width— 3 6«* 

PHadj [sa).dist_orthog— 24) So- Sa; 

el SLi£ rI PHad ^iSf 1 -left— l*4PHadj (Sa) . orthog— 044PHadj [Sa] .dist lef t— 24&S 
PHad j[Sa]. width— 24) Sp— Sa; • ~~ 

ftl pHad j [ S^Jlith— 3 6) t sS*S J HSdi C S * 3 * orthog ~ °«*PHad j ( Sa ) . dist_lef t«- 3 644 
else if (PHadj (Sa). left— 244PHadj[Sa) .ortfaog— 044PHadj [Sa] . dist left=»364& 
. PHadj [Sa] .width— 24) Sr- Sa; ~ 
else if (PHadj(SaJ. left— 244PHadj[Sa). orthog— 044PHadj(Sa].dist_left»-244& 
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PHadT [Sal . vidth«36) Ss= sa; 
svitehf PHadj [0] . vidth) 


case 30: 

if ?Sf>o&&Sd>0&&Se>0) 
if (Sf>0&4Sl>0&&So>0) 
if fSf>OMSn>0&&Sm>0) 
if (Sg>0«Sb>0£&Sc>0) 
if f Sg>0£&Sh>0&&Sk>0 ) 
if (Sg>o&&Sj>o&&si>0) 
breaic; 

case 24: 

if (Sq>o&&Sd>06&se>0) 
if (Sq>0&&51>0&&So>0) 
if (Sq>o&&Sn>0&&£m>0) 
if (Ss>0*&Sb>0MSc>0) 
if (Ss>0**Sh>0&fiSk>0) 

if (Ss>o&&S3>o&6Si>0) 
break; 
case 3 6: 

if (Sp>0&&Sd>0&&5e>0) 
if (5p>0&&Sl>0fr&5o>0) 
if (Sp>o&&Sn>0&&Sm>0) 
if (Sr>0&&Sb>0&&Soo) 
if CSr>o&&sh>o&&Sk>0) 
if (Sr>o&&sj>o&fcSi>0) 
break; 

} 


HangMatch(20, 0,Sf ,Sd,Se) ; 
HangMatchf20,0,Sf . SI, So) ; 
Hangttatchf20,0,Sf ,Sn,Sni) ; 
Hang«atchfl9,0,Sg,Sb,Sc) ; 
KangMatch(19,0,Sg,Sh.Sk) ; 
HangMatcn ( 19 , 0 , Sg , s j , Si) ; 

HangMatchf 20, 0,Sg,Sd,Se) ; 
Hangtfatch(20,0,Sq,Sl,So) ; 
HangHatch(20, 0,Sq,Sn,Sm) ; 
HangMatchf 19, 0,Ss,Sb.Sc> ; 
HangMatchf 19, 0,Ss.Sh,Sk) ; 
Hangttatch(19,0,Ss,S;j,Si) ; 

HangMatchf20, 0,Sp,Sd.Se) ; 
HangMatchf 20, 0,Sp, SI, So) ; 
HangMatchf 20, 0,Sp,Sn.Sm) ; 
HangMatchf 19, o,Sr,Sb,Sc) ; 
HangMatchfi9,o,sr,Sh,sk) ; 
HangMatch(19,0,Sr,S},Si) ; 


void SetPHacrossMLf COUNT num, COUNT farr) 

f£ <?* mGe «Hfraiae(nua) > err (ERR XINT ACT, 84) ; 
mrtPHacross ( ) ; ~ 
UpdatePHacrossMLf farr) ; 

void UpdatePHacrossilL ( COUNT farr) 

COUNT Sa, Sb; 
cnar oPH; 

for (Sa«0; Sa<86; Sa++) 

( 

xf ^ fSa<PHfra»e. height) 

for (Sb»0; Sb<PHfra»e. width; Sb*+) 
oPH« PHacrossfSa] ; 

if (PHacrossrsa]>PHframe,usedrSb] fSa]) 

PHacrossfSa]* PHframe.usedrSb] [Sa] ; 
if (Sb<farr&&PHacross[Sa]«— ioo) PHacrossfSa]* oPH 

) 

else PHacrossfSa] = 0; 


void S et PHacr os sMR ( COUNT nun, COUNT farr) 

* f <i2d^ etPHfrMB(nu3n >> err (ERR XINT ACT, 85); 
initPHacross ( ) ; ~ - 

. UpdatePHacrossMRf farr) ; 
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=1 - -paatePHacrcssKRf crmrr farr.i 

ZZ^trr Sa. si. Sc; 
=r.ar =PH? 

5 :p PHfraae.vidtt; 

-:r rsa-o? Sa<86? Satrt 

- * (Sa<PHfraae.neignr> 

f =~ !Sb«0: Sb<PHfra=e,vidtt; Sb-M-) 

cPH» PHacrossf Sal ? 

-J FHacross f Sa : > ?Hf f aae . used f Sb 1 r Sa ] ) 
.^across (Sal- PH frame, used fSbl [Sa); 

r- f Sb>Sc -farrifi?Hacrcss(Sa)w-ioO) PHacrossf Sa)« C PH: 

» 

else PHacrossf Sa]« 0; 


void DoAcrverttK) 
derVfoj- o; 


i^«Had?"T iSMC ^- frMI * > } err(ERR^XOT^ACT.300) ; 
PH*d3 (0] .number— T isaa. number; 
PHad7C0].vxdtb- T^Isam.gW; 
£5**1(0]. left- 0;~ 9 
PHadKOj.orchocr- 0; 

PHadi(0].dist orraog- 6; 
numPHad}- i; - 9 
SetVertlVO f ) ; . 

ilM*££23?&&55& 1 >X > xl b v ar(xiXVERX01]= defVIO] ; 
eise Xlvar(xUCVERT01]« maxVfO]; 

void DoAcWloqrO 

/* t^ 1 2 a «S C ^? ns i f calle d from XMENU.C when AClvarf xACT7E»ri1>o in order * 
if Y aria * ie IXVfcRTOl to be set for menu logic. ' r I; 

iaitPHad?(?7 isan(cur£fraae >> err(ERR_XIOTACT.3Ql); ' 

PHad1[0]. number- T isam. number; 
PHad^tOJ.widtA- T Isam.gW; 
PHadi [ o J . left- o :~ ^ 
PHadj(a].orraog- o; 
PHadj ( o ] . dist_lef t- 0; 
PHad2(0J.dist_otrhog» o; 
numPHad-j- 1; 

SetPHacross I PHadJ [ 0 } . number) ; 

0b» xivarfxlXDXTEHl ? 

for fDa-o? Da<PHframe.beighr; Da-M-) 

Oe» PHacrossf Da] : 

if (Oo-ob, u^, Appendix Page <M4 
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else Da= 3 0000; 
Xlvarraeix?EKT011« uc; 


void HangwarcafCCCirr ry?e, CCCNT set_ry?e, CSUNT a. CCUNT t, COUNT c: 
svitc* rset_rypej 

case o : SefcPHacrcss < PHadi f 0 : . nuaoer i ; breax ; 
case 1 ; SetPHacressrtI*f PHadi f 0 ] . nuaaer .22) : breax : 
case 2: SecPHacrcssrtRfPHadjfo] .nuaaer, 22) ; breax; 

^ (PHad} [0] .viadi— 24 46cat_T:vpa>oi 

if f set_rype«- i > UcdarePHacrossttL ( 8 ) ; 
else UcdaraPHacrossKRf8) ; 

else UpdarePHaeross ( ) ; 
if (bi«0) 
( 

updiriraa^IITTT' PHad1fb3 * n ^ Bri } err ' Em - xrjr r_-cr.iooi) ; 

if' fc!«0) 
> 

maxvrtype}- aa*V_PHaercss<tvpe) ; 
detvrtypej- derv_PHaersss <) } 


void SefcVerriVOM 
( 

COURT ma. zia. =cr 

SetPHacross i PHad j [ 0 ] . nuaoer) ; 
maxvTO]- maxv PHacrcssiO); 
defvroi- l; " ' 
ab» Xlvarf XXXDITZ MT ? 

for (aa«ACTvar(xACTVESTl]-i; aa>ACTvarr XACT7ERT1]-1-Xlvarr xiXHITEH] ; aa 

me« PKacrossfaa} ; 
if (ma<6 | j accofi) 

defVrO]- O; 
break; 

) 

) 

> 
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/* XINT PH.C 

/* 

/* Funtions for manipulating and using PHframe records 

void -pdatePHframeFromT_isam (COUNT Nevoid, COUNT ttpnum) 

•'* u ?® s the current T_isam structure to perform an update to all of the 
/« affected PKframe records in the PHframe ISAM file. We 
Df rameUp= o ; 

Tnuaoer- T_isam • number ; 

?srddes» T~isaia.orddes; 
Tgraphxc= T_isam. graphic ; 

TdestEf rame- T isam.destEf rame; 
Tgw«= Osaa.gw? 
TgH= T isan.gU; 

TgD= T_isa».gD; 
TlocZ- T^isaa. iocz ; 

Titype- T_isaau height [2] ; 

TtransY- T isam. height [3] ; , 

if (Titype— 2) TlocZ- TgH; 1 

x ? (T = i ? aa -9raphic>124fi&T_isam.graphic<129) Tmitef 1; 
else Taiter* 0; 
Tleft- 0; 
switch (Titype) 

{ 

case 1: 

if (T^isam. concur— 3) Tleft- 1; 

break** < T - isan - concur* »i) err(ERR_xiNT_PH,0) ; 

case 3: 
case 4: 

while (T_isam.qrddesi«T_isam.dest£fraiae) 

if (01«GetT_isam(T_isa».orddes) ) err (£RR_XIKT_PH, 1) ; 

if (T^isaja. concur— 3) Tleft- 1; 
Si?fL x£ (T_isaa • concur 1 -1 ) err (ERR XINT PH, 2) ; 
preEfraae_wxdth« T_isaa.gW; ~ ~ 

break; — » 

if (Tleft—istTmiter— l) Tmiter- 2; 

switcnTTIt T " iSaffl(TdeSi:Etra0e>) err < ERR - XINT _ PH < 3 > ' 

case 1: 
case 4: 

if (Tleft*-o) Tleftjfco left» 0; 

ti"?*? 1 ;'*-* 0 ^ 1 ®"" ~l* (TgW-T isam.gW) ; 
*t JTleft_to_Ieft>Q) err ( EFJR_5ciNT PH,5) > 

if (TItype~4*sTgW»-preEframe_wid€h) err(ERR_XXNT_pH,6) ; 

oreajc ; 
case 2: 

Tleft_to_left* TtransY; 

break? 
case 3: 

if (Tleft— 0) Tleft to_left- TtransY; 

else Tleft_to_ieft* (-l*<pre£frame vidth-T isam.gW) )+TtransY; 
break; ~" 

) • 

if (NewOld— NEW) SetPHadj(); 
if (Newoid—NEtfiiDpnum—ALL) 
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case 1: 
case 2 : 

::?dataT_isamOf raae ( TgW , TgD , TI ef r jc=_i ef t . Tr.unoer • Tl eft 5 ; 

oreax; 
case 3 : 
case 4 : 

if (0!=GetT_isam<Torddes) ) err : EHK_xr:rr_?K .123) ; 

crdDf raael*=~T_isaa. Df ramei ; 

crdDfrane2« T_isam.0frame2; 

DframeUp** 1; 

oreax; 


if ( Tgrapaio 12 2 & STgrapni c < 12 9 ) 

UodatePHadi PHf rames ( TgW , 2 , TgD , TiccZ . Tcirer . Tlef t_t c_lef t . Upnuai ; 
if (Tsiter>0) 
{ 

if (Tleft) 

Uodar ePHad j PHf rames ( 2 , TgH , TgD , Tl ccZ . Tciiter . Tl e f t_to_l eft , L'pnua ) ; 
Tleft to left*- TaW-TaO; 

UudatePHadj PHf rases ( TgD , TgH , TgD , TlscZ . Tnirer . Tleft_t=_left . Upnual ; 
I 

else 

UodatePHadi PHf raaes ( TcD f TgH , TgD , Tl scZ . Ttcit ar . Tl ef t_rc_l eft , Upnum i : 
Tlefr to left+« ToW-2; 

UpdatePHadj PHf raaes ( 2 , TgH , TgD , TiocZ . T=iter . Tlef t_to_l eft . Upnumj ; 
) 

) 

else 

UpdarePHadj PHf raaes (2, TgH * TgD , Tlocz « Tciiter • Tlef t_to_l eft * Upxxua j ; 
Tleft_to left+« TgW-2; 

UpdatePHadj PHf rames ( 2 , TgH , TgD , TlocZ , Taiter . Tlef t_to_lef t . Upnua) ; 
) 

else UodatePHadi PHf raaes (TgW, TgH, TgD, TlocZ .Tsiter.Tleft_to_left,Upnua> ; 
if ( 0 1 ^=GetT isaa(Tnuaoer j ) err(EKR_XINT_PH,100) ; 
if (DframeUp) 

( 

T_isaa.Dfraael« ordDfraael; 
T isaa.Dfraaa2» ordDf rame2 ; 

LI (0:-SaveT isaa(OLD) ) err ( ERR_XIOT_PK. 134 ) ? 
) 

) 


void SetPHadjO 
{ 

start£fraae« T isam.nuaber; 
initPHadjO; ~ 
nuaPHadj* 0; 

PHadj [ 0 ] . numoer* srarrTf ramei 
PHadj [0] .vxdtfa= T isaa.crw: 
PHadi [0] .left* 0;~ 
PHadj [0] *ortfcog« o; 
PHadj (0].dist left- 0; 
PHadj ( 0 ] . dist~orxnog— 0 ; 
nuaPHad}++; 
PHadj Left O ; 

if (Oi-GetT isaa(start£fraaej ) err (ERR_XIOT_PH. 10) ; 
PHad j Right {J: 
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void PHadj Left () 

( 

COUNT Pa , 

Left Is Good, 

disr_orxhog, 

dist_left? 
unsigned char orthog; 

orthog* 0; 
dist left- 0? 
dist_crthog= o? 
Pa« (MAXPHADJ-D/2? 
LeftlsGood- 1; 

while (LeftIsGood&&numPHadj<Pa) 

{ 

if (GetT isamLeft()) 

( 

switch (T^isam. graphic) 
case 120: 

PHad j ( numPHad j ] . number* T isam • number ; 
PHadj [nuaPHadj ] .width- T Tsam.gW? 
. PHadj ( numPHadj ] .left« 1; 
if (orthog—0) 
{ 

dist left— T isam.gW? 

PHad? t numPHadJ] . orthog« 0 ? 

PHadj [numPHadj ] • dist_left« dist_lef t ? 

PHad3 ( numPHad j ] • dist_orthog« o ; 

else 

dist^orthog-i-« T isam.gW? 

PHadnt numPHadj )7orthog- 1; 

PHadj [nuxaPHadjJ. dist left« dist left; 

PHadj [numPHad j ] • dist_orthog«* dist_orthog? 

numPHadj++* 

break? 
ease 122: 

if (orthog«*0) dist_left— 3; 

else dist orthog*-- 3; 

break? 
case 121: 

if ( orthog— 1 1 | (T_isam. coneur«*2 *&T_isam. cpndes«-2 f I I 

<T_isam. concur™l&&T_isam. condes~l) ) Lef tisGood* 0 ? 
else orthog« 1; 
break? 
default: 

err ( ERR_XINT_PH ,11) ? 
break? 

} 

else LeftIsGood«= 0? 

) " 

} 


void PHadj Righto 

COUNT Right XsGood, 

dist_orthog, 
dist left? 

unsigned char , orthog; Appendix Pag*C-48 
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orthoo= o : 
3ist_crrhocr= 0; 
dist_left«* T isaa.gW; 
RightIsGood«~l ; 

vnxle(Right!sGood*&nuaPHadj <MAXFHADtf-l) 
if (GetT_isaaRight() ) 
switch (T_isaa. graphic ) 
case 120: 

PHadj ( nuaPHadj ] . number^ T isaa. number; 
PHadj [ nuaPHadj ] . vidth= T Tsaa . a w ; 
PHadj [ nuaPHadj ] . lef t= 2 ; " 
if (orrhog— »0) 

{ 

PHadj f nuaPHad j ] . orthog- o ; 
PHadj (nuaPHadj ] .dist_left= dist left; 
PHadj [ nuaPHadj j . dist orrhoga o ; ~ 
dist_left+« T_isam.gW; 

else 

{ 

PHadj ( nuaPHadi ] . orthoo* i ; 
PHadj [nuaPHadj] •distal eft= dist left; 
PHadj [nuaPHadj ] .dist orthog= dist ortnoo; 
dist_ormog+- T_isaa7gW; "* * 

nuaPHadj ++; 

breaic; 
case 122: 

if (orthog—O) dist left+« 3; 

else dist_orthog+« J; 

breaJc; 
case 121: 

if f 0 "* 0 ?— M 1 f T - isaa - concur =24fiT_isaa,condes— 2) I | 
alLho^o^ n Tf" l& "- iS3Mm condes ~ 1 » > RigHtlsGood- 1 0 ; 
breaic; 
default: 

err(ERR_XINT PH,15) ; 
break r 

) 

) 

else RightIsGood« 0; 

} 

COUKT GetT isaal*eftf) 
( 

COUNT ret. 

Others ide, 

OrddesSetDir, 

LeftCon; 

ret« 1; 

switch (T_isaa. graphic) 
case 120: 

if ^ (T_isaa. numbers Leastltem i jT_isaa.concur~2) 

orddessetoire l; 
LeftCon- 1; 

) Appendix Page C-49 
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a -se OridesSetDir= 0; 
=ase 121; 

-rddesSetOir« l; " *~ 

• f fT^isan. concur— 1) LeftCsn- 2; 
else JLeftCsn- 1; 

eise OrddesSetDir* 0; 
creax; 
case 122; 

(T_isam.ccndes— »1> 

OrddesSetDir- 1;. 

if (T_isaa.concur—l) LeftCon- 3; 
eise LeftCsn* l; 

) 

else OrddesSetDir- 0: 
broaJc: 
default: 

err f EHR XUTT PH,12) ; 
breax: ~ 

) 

if ^ (CrddessetDir) 
Others ide- Or 

fgy^ f ^3aro,&T isam.nuatoer.2) ; 

( (^ISAMORD , TFRMKEY (T_ISAMORD , targ) , &old_T_isasw2) ) 

?? y ^S r f &T -isam. &old_T iciam,T_XSAMRECrSH> ; 
*'otteKi2^^ 

( 

while (OtherSide— OfifcO— NXTSETCT_ISJ^ORD,*old_T_isam) ) 
cpybgf f*T_isam. 4old T isam.T_ZSAMR£CL£N) ; 

o^lide-^isa^ ^raphioilSfifiT.isam. graphic<iZ3 ) 

if '< others ide-*o) ret- o? 

else ret* 0; 

) 

else 

if (0!»GetT_isam<T_isam.orddes) > ret» 0? 
return (ret) r 

count Getx^isainRightO 

COUNT ret, 

otherside, 
OrddesSetDir, 

RightCon; - - 


ret* 1? 

switch (T_isam. graphic ) 
case 120: 
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- : r T_isam. nunc er=* Leas tit em i I ?_isam . ccncur= l ) 

CrddessetOir* 1; 
RightCcn« 2; 

else OrddesSetOir* 0: 
creax; 
case 121: 

* f f T_isan . ccndes— 2 ) 

orddesSetDir= 1;' 

if ( T_isam. concur— l) Rightcon» 2; 
else Kightcon» 1; 

else OrddesSetOir= 0; 
oreak; 
case 122: 

if (T_isam. condes— 2 ) 

( 

OrddesSetDir** 1; 

if (T isam. concur— 1) RightCon= 3; 
else EicrhtCon- 1; 
) 

else OrddesSetDir** o; 
breaJc; 
default: 

err r ERR_xnrr_FH , 13 ) ; 
breaJc; 

) 

if (OrddesSetOir) 

{ 

others ide- 0: 

cpytouf ( targ , &7 isam. number. 2) ; 

if ( 0— FRSSET fT_ISAMORD . TFRMKEY (T.ISAMORD , targ) , &oidJT_isam„ 2 ) ) 
cpytouf f ST isa».4oid_T isaa.T_ISAMR£CLEN) ; 

if (T_isam. condes— Rightcon&4T_isam. graphic* 119 &*T_isaa. graphic<l23 ) 

others ide» T isam. number; 
else 

while ( Others ide—0 & fcO— NXTSET (T_ISAMORD , &old_T_isam ) ) 
cpytouf f £T_isam. £old JT_isam . T_ISAHRECL£N) ; 

if (T_isam.ccnaes— RightC3ni&T_isaa.grapnic>119fifiT_isaa.grapnic<l22: 
Others ide- T isam.numaer; 

1 

) 

if ( Others ide— 0) rer« 0; 

} 

else ret* 0; 

) 

else 

{ 

if (0l»GetT isam(T_isam.orddes) ) ret« 0; 

} 

return (ret) ; 


void UpdatePHadjPHframes t unsigned char gw, unsigned char gH, unsigned cnar ~2, 
unsigned cnar iscZ, unsigned cnar xiter, COUNT left to left, COUNT Ucnunj 
( 

iT- loc2; 
iB« locZ-gH; 

for <Ua«0; UacnumFHad j ; Ua++) Appendix Page C-51 
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if {Upnum«-AIXI |Upnum««PHadj [Ua] .number) 

if (0!»GetPHframe(PHadj [Ua] .number) ) err ( ERR_XINT_PH ,20) ; 

i i ( PHadj ( Ua ] . ortnog— 0 ) 

» 

iD» o; 
iM- 0; 

iLb left to_ieft-PHadj [Ua] .dist_left; 

iR= iL+gff; 

) 

else 

if (PHadj[Ua].left«*l> 

iD» left to left-PHad;j[Ua).dist_left; 
if (miter— T) iM- 1; 
else iM- o; 

Hn- PHadl [Ua } . dist_orthog-gD ; 
iR- PHad j [Ua J . dis t_orthog ; 

else 

iD» PHadj[UaJ.dist left-left to left-gW* 
if (miter— 2) iM- T; ~ 
else iM- o; 

il> -l*PHadj [Ua] .dist_orthog? 
iR- iL+gD; 

) 

PHv- PHframe. width; 

PHh- PHframe •height; 

if (iL<PHw&&iR>06&iB<PKh) 

if (1L<0) w start- 0; 

else v start- il*; 

if (iR>PHw) v_end« PHv; 

else w_end« iR; 

h start- iB; 

LI (iT>PHh) h_end- PHh; 

else h end- IT; 

for (Uv«w_s tarty Uv<v_end ; Uv++) 

for (Uh-h_start; Uh<h_end ; Uh-wr) 

if <Uv>-iL&&Uv<iRMUh>-iB&&Uh<iT) 

if (iD<6fi&iM) PHframe * used [Uv] [Uh]« -100; 
else if (iM— O) 

if {PHframe. usedfUw] [Uh]>iD) PHframe. used(Uv][Uh]« iD; 

) 

) 

) 

if* (0!— RWTREC(PHFRAMEDAT, & PHframe ) ) err ( ERR_XINT_PH ,21) ; 

) 

) 


) 
) 


void NewPHframeInserted() 

( 

if (0 !«GetPHframe(T_isam. number) ) err(£RR_XINT_PH,399) ; 
NevPHframe* PHframe . number ; 
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SetPHadn :) ; 

N'ew__nusPHadi = nuaPHadi : 

r=r ::;a«0: :Ja<Nev nuaPHad-: : ;.'a+^» Mew_FKad*i:tuasersr Nai = PHadi fNal .nuaoerr 
.=r r:,*a-i? :fa<Nev2nuaPKad7. ; Narr . 

if r c : =GetT isaarNev PKadiriuasersf Kai ) ; errrSHH xr:rr tk.soog); 
HetPKadif};^ " ~ 

if :ci=nisR£c:T_r~AMNUH. sr_isaaj } err :£~l_Xi:rr_?K. 5001) ; 
--axle f 0=»NXTRSC;r_I3AMNUM. -67_isami ) 

if rT_isaa.aesT^frzae— ffev_PHadTNuaj5ersfNal ) 

if fT isaa.ncdrav— o«T_isaa.nexanr T2 : >0) 
-odatePKf raae^resT^isaai OI^: .iiewPHf raaei ; 


v-oid "cdateT^isaaDfraaeiunsxcnea cnar cw, unsxanea cr.ar ?0, ccuht left rs left, 
cccsr rr.ua. zzutrr Tiaft; - - 

if fO!«GetT isamfTnua: ) ezrrJEHH XZCT PK.600V; 
'Jc Or ~ — 

fsr rUa-l: L T a<nuaPHad"j ; 'Ja+-i-> 


^b* or 

xf CPHadi (Ual .orracg—O) 

leftjdc^left-PHadj [Ual. disc left: 
1R- li-rgW; 
Ob- l; 
) 


( 

if (PHad3ttJa].iert«-l&fiTlert»-044((T isaa.araoAx»l2S*& 

T_isaa.grapaic<l33) | | (T_isaa.grapnIc>i41MT_xsaa.grapnic<i46) ) ) 

L> PHad} Ctla ] . d±st_=rr£og-gD; 


iR- PHad}(Ua) .disr zrtaoo; 
Ub* 2; ~ 

else xf (PHadlt Ual. left— 2MTleft— i&4f CT_isaa.ffraanxc*i28fifi 

T_isaa.grapnic<X23) t | ( T_isam . grapni » 1 4 1 £ iT_isaa . cxrapnxc < 146) ) ) 


lR« lLrgO; 
Uto- 3; 

) 

if (Ub>0) 

( 

PHv- PHadlttTal •width: 
if (iL<PHw&&l£>0) 

svxteSiCUb) 
{ 

as* X: 

svxre&fue) 
( 

cm* 0; r is am. Of ramel- PHadi f Ua 1 . nuaser ? breaic; 
caaa x: T_isaa.Cfraae2« PHad} [tfa j .nuaoer: crcax; 

braax: Appendix Page C-53 
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case 2: 

case 3: break; 

) 

) 

) 

) 

if fUOO) 

if (0!«SaveT_isam(OLD) ) err ( ERRJCimr PH , 602) ; 
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'* XICT WS.C 

.-' * 

.-untxens fcr semr.= voricsurface and freestanding variable values 
void SetSuspVarfCOCHT seci 

i 

— f~_isa*-orapnxc>l22&&T_isam.grapaicci29 ) 

Tauae T^isasunuaoer? 

TgD« T_isasugO; 

TgW- t isam.crW; 

Tlocz« T_isam. IccZ ; 

* concur* T^isam^ccacttr? 

Hdic2» TlocZ-2 ; 

if (sec) 

ktPHid?T?T- iSaa ' T - isaB - des ^i^ime ) ) e rr ( EBR_XIST_WS , 0 ) ; 

f?3 {Sa-o7 Sa<KDXCLZH; Sa-HK) Hdig(Sa]« O; 
for (Sa-o? Sa<xromPHadi; sa^) 

if ^ (PHadj(Sa) .orcnog— o) 

if (Sb>»ofc*Sb<rgW) 

if (0l«GatPHframe<PHad1(S a] .number) ) erxfEHR XIHT ws u • 
for (se-o; Sc<PHadj [Sa) Ivxdtfa; sc+i> ^ -^^^ fl) ' 

Sd- O; 

for (Sa-Tloc2-3; S&>mQ; sa— > 

f £* # P?fraafi.us«dfSc] [Sa] ; 
if (Sf>-TgO) Sd+*r 
else Sa- -30000; 

if (Sb+Sc<TgW) Hdig(Sb+Sc}« Sd; 
else sc« 30000; 

) 

) 

) 

) 

Sa» 0; 
Sb- 0; 
Sc» o; 
Sd- 0; 

Xlvar f X1XSUSP02 1 - 0; 
Xlvar ( X1XSU5P08 ] - o; 
Xlvar ( X1XSHSP14 ] - o; 
Xlvar f X1XSU5P20 ] - 0; 
for (Sa-0; Se<TgW; Sa+*) 

H JES^S*?*" 2 * Sa ** ? elae sa- 0; 

fS J5**»C««l>-aO) Sd-w? eisa Sd- 0; 

H fJJ v «(xlXStJSP02l<Sa) Xlvar(3OXSUSP021« Sa; 

f£ fXlvar(xixsusP08i<Sb) Xlvarrxixsuspoai- sb. : 

if (Xlvar(xlxstJSP14KSc> Xlvarf X1XSUSP14 i- sc' 

if (Xlvar[xlXSUSP20)<Sd) XlvJ(xlXSUSP20i. Id,- 

if (0!-ca«_isaa(Tnuan err<raR_X!OT_ws,$) ? Appendix Page C-55 
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void SetFreeVarf) 

COUNT sa, Sb, Sc, Sd. Se, 

Tnum; 

if (T_isam.graphic--120) 


HdigZ= -i; 

Tnum- t isam. number ; 
SetPHadJ() ; 

for (Sa«0; Sa<HDIGL£N; Sa++) Hdig[Sa)- 0; 
for (Sa-0; Sa<numPHadj ; Sa++) 

if (PHadj [Sa] .orthog— O&APHadj [Sa] .left!-l) 

Stom PHadj [Saj.dist left; 
if (Sb>-0&&Sb<HDIGL£N) 

if (0 J ^etPH£rame(PHadj[Sa]. number)) err(£RR XINTWS.6>; 
for (Sc-0; Sc<PHadj [Sa] .vidth; sc-m-) ~ - ' 

Sd- 0? 

for (Se-0; Se<PKframe .height ; Se-K) 

if (PHframe.used[Sc] [Se]>-20) Sd++? 
else se- 30000; 

if (Sb+Sc<HDIGLEN) Hdig[Sb+Sc]- Sd; 

else See 30000; 

) 

1 

} 

> 

Sa« 0; 
Sb- o* 
Sc- 0; 
Sd- 0; 

Xlvar[xiXFREE24J« 0; 
Xlvar(xlXFfc£E27]- 0; 
Xlvar(xlXFR££42)- 0; 
Xlvar[xlXFR£E54]« 0; 
for (Se«d? S e<HDIGLEN ; Se++) 

f£ (Hdig(Se}>-24) Sa*+? else Sa- 0; 

if (Hdig[Se}>-27) Sb++; else Sb- O; 

fS (Hdto[Se]>»42) Sc*+; else Sc-0; 

If Hdig(Se]>-54) Sd-M-? else Sd- O; 

if (Xlvar(xlXTR£E24]<Sa) Xlvar(xlXFREE24)- Sa; 

H (Xlvar[xlXFRE£27J<Sb) Xlvar(xlXFREE27]« Sbr 

if (Xlvar(xlXFREE42]<Sc) Xlvar[xlXFR£E42)« Sc; 

if <Xlvax:[xlXFR££54)<Sd> Xlvar(xlXFR£E54]«* Sd; 

if (01 «QetT_isam (Tnum) ) err (ERR_XIOT JWS , 5 ) ; 


void SetBelowVar() 

if ^ (T_isam.height[2]«-l) 

DoMe ( 0 ] - T_isam . destEf rame ; Appendix Page C-56 
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DoMefi]= T_isam. Of ramel ; 
DoMef 21= T_isam.Dframe2; 
=axn= 100: 

for (Sa«0; Sa<3; Sa++) 

if (DoMef Sa ] I =0) 

/ 

if (0!«GetPHframerDoMefSa))) errCEHR XINT WS,50); 
for (Sc«o; Sc<FHframe.vidtfc; Sc++) ~ ~ 

Sd« 0; 

for (Se-T_isam.locZ-T_isam.gH-l; Se>«0; Se — ) 

Sb» PHframe.usedrSc) [Se] ; 
Sf« T_isam.gD; 
if (S*»«Sf) Sd++: 
else Se- -30000; 

} 

if (aaxh>Sd) maxh« sd; 

} 

) 

) 

) 

Xlvar(xlXVERT01] = maxfa? 
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/ * 
*/ # 


Funtion fcr delecmg an itea frsa an mtericr desion database bv */ 


/* metnod one. 

voxd DelerelnrerxorByNusnoerrcoUKT DeieteNumber) 

SSet.nuaSei« o; 
Upnum» 0; 
meorddes- 0; 
meconaes* 0; 
ciierype- o; 
nexrLaast- o; 
nexterdltem- o; 
leaveordireo* ordltea; 
canDeXece* 1; 

fi J£ l T^**_is»»fDele*eNumto*r)) err(ERR XIOT DSL,43) ; 
if (?_isam. manner— LeastXtemj ~~ 

canDelece- 0; 

vfciXe (canDelete— OMO— NXTRECCT_XSAMNUM, &T_isa») ) 

if « (?- isa »- "type— -ACTIVE* S ( (T_isam. craphic—120 1 | T isatt.orapilic«»l2l , 1 
T_isaa.graphic— X22) | | (T_isam. destEirame 2 -DelecSwuaoer** 1 
._isaa. Dframel i «Deleteflumoer&&T_isam. Of raae2 i "Deletewumoer ) ) ) 

nextLeastB T isam. number; 
canDeXete- iT 

) 

) 

if (0!-Get:T_isaa<OeleteNuttber) ) err(ERR_XXHT_DEI*. X43) ; 
if (canDaXete) 


if (DeXeteauaber— ordTtea) 

i 

if {Deletelluaberi-Leastxtenn nextordTteai- T isam.orddes; 
else nexrordltani- nexiLeast; ~ 
Xeaveordltea* nexcorOXtem; 

the*ype« T_isa*.type: 
ttieorddes« T isam.orddes; 
taegrapbxe* T_isa*.grapbic? 
raedesrEfraae- T_isam.des*Eframe? 
rneoframex* T_isam.o*raaei; 
weDframez- T_isam.0fraiMt2; 

Rescorexvar ( DaleteWuiBDer > > m < £RR_XXBT JDSL, 151) ; 

thecondes* Iitem.iJvar[X^lAss-hxXACOirOES] ; 
if ^ (nexrx-east>0) 

I*eastitem» nextLeast; 

cpybuf rt£rg, M. isam.nuaber*2> t 

i ^«!^S-nM^°??;. TFR, ^ Y<T - ISAMORD - ra ^ ) ' ioXd - T - isaa ^' > 

fPytou* (&T_isaa,4oXd T isam,T ISAMRECXXN? ; 
if ^ ( T_isam . type i -ACTIVE) 

DCa* 1; 

wtiiXe<DCa) 

( 

i£ ' 0 i-NXTSETCT_tSAMORD.4oXd_T isam) ) err (ERR XINT DEX..334); 
cpybuf r&T_xsaa.4oXd T isam.T ISAMRECX-EN) ; - ~" 

if (T_isaa. type—ACTl^E) DCa« 0; 
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if ( 0 1 ~GetXtem-f T_isam. numoer j ) err fEHR_Xi:rr_on.. 235) ; 

T_isam.deiecai3ie— l ; 

litem. deletafile— 1 ; 

« < litem. Uvarf I_lAss+xlACONCUR]<9) 

for (DCa»o: DCa<EX_sX8I; DCa+-t-> litem.Uvarfl 8ss+(9*DCa)+ 
litem. UvarfI_lAss+xiACON CUR] ]= o; 

if ^ fIitem.UvarfI_lAss*xlACONOJRl<5) 

for (DCa«o? DCa<EI_sX4I; DCa++) litem.Uvarfl 4ss+(5*DCa)+ 
litem. Uvar[ I_iAss«clACONCUR] ] = O; ~ 

if (Iitem.Uvar(I !Ass+xlACONCUR1<3 ) 

[ 

for (DCa«0; DCa<EI sX2I; DCa++> litem.Uvarfl 2ss+( 3*oca> + 

litem. UvarCI_lAss+xiACONCURl] = 0; " ' 

T_isam.neight( litem. Uvar [ I_lAss+xlACONCUR] -l ] « o ; 

if (01«RWTVRECfITEMDAT.&Iitem.I_lenn err TERR XIKT DEL, 336) ; 
if (0!=SaveT_isamfOX-D) ) err(ERR_XINT_DEI.,336)7 " 

else 

{ 

if (0!=GetT_isamrtheorddes) ) errf£HR_XINT_DEX..145) ; 

if ( o ! -Getltem t theo rddes ) ) err (ERR XINT_DEX. # 146) ; 

if (thetype—ACTIVE) 

T isam.deletable— 1; 
litem, deletahle-- 1; 

) 

else DowndateXitemdoseVarO ; 
if (thecondes<9) 

{ 

for (DCa-o? DCa<EI_sX8I; DCa++) litem.Uvarfl 8ss+(9*DCa)+ 
thecondes } • 0; 

if (thecondes<5) 

for (DCa«o? DCa<EI_sX4I; DCa++) litem.Uvarfl 4ss+(5*DCa)+ 
thecondes ]« 0; ~" 

if (thecondes<3 ) 

{ 

for fDCa-o; DCa<EI_sX2X; DCa++) Iitem.Uvar(I 2ss+(3*DCa)+ 

thecondes )« Or " 
T_isam.nexgntf thecondes-1]- 0 ; 

if CO !«RWTVRECf TTEMDAT. fclitem, X_len) ) errtERR XIKT DEL,489); 
if (0!«saveT_isam(OLD) ) err<ERR_XINT_DEL,490)7 " 

cpybuf f tar? r & DeleteNumber ,2) ; 

if ^ ( O—FRSSET (T_XSAM0RD , TFRMKEY (T_ISAHORD , targ) , &T_isam,2) ) 

if (T_isam. type! -ACTIVE) 

KilllnteriorT isam(); 
} 

while (0«-WXTSET(T_ISAMORD,&T_isam) ) 

if CT^isam. type i -ACTIVE) 

KilllnteriorT isam(); 
} 

' Appendix Page C-59 


-146- 


93015S7A1 I > 


WO 93/01557 


PCT/US92/05650 


if^ (thegraphic— 120) 
nunl frame— ? 

cpyouf (targ, &DeleteNumber , 2 ) ; 

1^ ( 0=-FRSSET ( T_IS AMEFR , TFRMKEY { T_IS AMEFR , targ ) , &T_isam,2) ) 

if { ( T -isam.graphic!=l204&T_isaa.graphic!=l2l&&T_isani.graphic!-i22) 
KillinteriorT_isan<) ; 

while ( 0— NXTSET (T_ISAMEFR, ST^isam) ) 

if <T_isam. graphic! =120*sT_isam. graphic ! »l2lifiT_isam. graphic J -122 ) 
KiliinfceriorT_isam() ; 

) 

} 

i£4-i (01 7l RSRECfT - ISAIOroM ' &T - isaB )) err (ERR XINT DEL.4030); 
while (0— NXTREC(T_ISAMH0M7&r_isam)) ~ ~ ' ' 

if ( (T_isam. Dframel—DeleteN umber) 

D * a %E el S? e ? f »neT isam ( 1 . leaveordltea) ? 
if (DCa>0) leaveordltem- nextordltem- DCa; 

. ) 

if (0!-FRSHECfT_ISAMKOM,fiT_isaB)) err (ERR XINT DEL. 4040) t 
while <0«-NXTREC(T_ISAMNUM7&T_isaa>) _*«^.«o«o), 

if ^ (T_isam.Dframe2— DeleteNumber) 

???«E el ^ e ? £raa,eT , isa,,l < 2 » leaveordlten) ; 
if (DCa>0) leaveoraitem- nextordltem- DCa; 

if f2ASr*«K<-^ aB n ( ?S}?3? Nuttbe 5^ err(ERR XINT_DEL,155); 
if^ ( thegrapEic— 120 j. 1 thegraphic— 121 1 | tEegraphic— 122) 

DCa- n f^ tt * aSt>0) Leastlt « n - T_isan. number; 
if ^ (GetT_isamLeft() ) 


aLfif s ";I"?51Si?( ! > ( ° pnUB " T - is « a - ftu » b ^* **> 

^n^f^sgfn^Ser"^ errCERR.XINT.DEL, 720) f 
DCa- o; ~ 

if (DCa) 

if (Get?iIaaIi;ffor eHU,aber, ) ***<***-X™*-™Z"™» > 

if.i T TJ Bam *f£ aphic ^ ,120) ("Pn«n» T_isam. number; DCa- 0; ) 
else if (GetT_isamRight() ) . 

If (T\isan. graphic! -120) err (ERR XINT DEL, 722) ; 
Upnum- T_isaa. number; ~ ~ 


) 


DCa— o; 

J 
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TZ fnexriAastxn Leastlteo- nexrj^easr: 

fO!«GetT_isam<Deletewu»oeri) err(Ej»_xiNT_DEL. 724) ; 

else Upnum= tiiedest£f rame : 
^-iiXnteriorT_isamc) ; 

OCc= 0; 

lf { (nexrI -easr=o&&theorcidesieieaveordIteiii) 

if (01«GetT_isaaf theorddes) ) errfERR xtmt nrr * *-ri . 
DCc« theorddes; 

else if (theorddes— Leaveordltea) • 

DCc= meorddes; 
else if (nexcordlten>o) 

i £ (° 1 T Gat T_isainfne3ctordIteia) ) errfERR vtwt wt <i«?o%. 
DrawT_isam f UD_HIGHL) ; «R_xxht_DE£ # 158 ) ; 

DCc» nexrordltea; 
if ^ ( thedesrfif rame t -DeleteauaberM tfcedestEf rame t -t^eorddes 

ohttiT^U^ err(ERR^XIHT,D 2 X.l040 ) 
if ^ ( theof ramei ! «o ) 

if ( theof raae2 l «o ) 

D^S^f^f e0fraa » 2 n erT"(ERR_XIHT_DEL. 1042) ; 
for (DCa-o; DCa<sset.n«asel; DCa-M-) 

i! y C0CbiS^f SSet * varfDCa * 2 J ' 2 > • 

{ 

if ^ (thegraphic«»i20) 

for (DCa«o? DCa<numEframe; DCa-M-) 

if ^ (EfraaerDCa) [ 0 ] — DeletaNumber ) 

for ( DCb-DCa ; 0Cb<numEf raae-l ; DCb-M-) 

EframeCDCbHO]- EfraaefDCb+ijroi; 
Efraaef 0Cbj[i]» Efraaef DCb+n ri] 
EfraaefDCb)f2]= Efraaef DCb+ij [2 J; 

nuaEf rame— ; 
DCa- 30000; 
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if (Upnumi=0) DeletfclntPHframeUpdate(Upnum) ; 

else err(EKR_XINT_DEL,66t)0) ; 
ordltems leaveordltam? 

i 
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WE CLAIM : 

1. An expert system for designing a connected collection of 
components which are available or can be made in different forms, where said 
components can be described by a selected number of variables, said expert system 
comprising a knowledge base and an inference engine, 

wherein said knowledge base comprises a plurality of records 

pertaining to types of connectable components having at least one 

characteristic, 

wherein each said record pertains to a connectable component and 
contains at least one characteristic for said connectable component and at 
least one rule for combining said component with other said components, 
and 

wherein said inference engine includes means for selecting a record 
for a first component, means for selecting a second component, if 
available, capable of being connected to said first component, and storing 
information about a plurality of connected components. 

2. The expert system of claim 1 wherein said characteristic for said 
connectable component is a constant characteristic. 

3. The expert system of claim 2 wherein said constant characteristic is 
a component name, component description, manufacturer identification number, 
price information, availability information, dimension, color or texture. 
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4. The expert system of claim 1 wherein said characteristic for said 
connectable component is a variable characteristic. 

5. The expert system of claim 4 wherein said variable characteristic 
includes information about whether more than one component has been selected 
and, if so, information about a second component and how said second component 
is connected to a first component. 

6. The expert system of claim 5 wherein said 

variable characteristics include information about where said second component is 
connected to said first component. 

7. The expert system of claim 1 wherein said rules include limitations 
on what types of components can be connected together. 

8. The expert system of claim 1 wherein said rules include tests for 
certain values of variable characteristics. 

9. The expert system of claim 1 wherein certain connections arc 
allowed only for certain values or ranges of values of selected variable 
characteristics. 
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10. The expert system of claim 1 wherein said inference engine checks 
a collection when requested and identifies points where additional components are 
required. 

11. The expert system of claim 1 further comprising means to draw 
selected components or a selected portion of said collection on a computer monitor 
or printer when requested by the user. 

12. The expert system of claim 11 further comprising means to draw 
selected components on screen with a selected field of view, scale, orientation or 
perspective. 

13. The expert system of claim 11 further comprising means to illustrate 
potential components which can be added to said collection and to illustrate allowed 
positions for said potential components. 

14. The expert system of claim 1 further comprising an option to 
generate output suitable for use by a CAD program. 

15. The expert system of claim 1 further comprising an option to 
generate a list of components included in all or selected portions of the system. 

16. An expert system for describing a component which can be made in 
different forms but can be described by a selected number of variables, said expert 
system comprising a knowledge base and an inference engine, 
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wherein said knowledge base comprises a plurality of records 
pertaining to types of parameters for describing or making said 
component, 

wherein each said record pertains to a feature and contains at least 
one characteristic for said feature and at least one rule for combining said 
feature with other said features, and 

wherein said inference engine includes means for selecting a record 
for a first feature, means for selecting a second feature, if available, 
capable of being connected to said first feature, and storing information 
about a plurality of selected features. 

17. A method of designing a connected collection of components which 
can be made in different forms but can be described by a selected number of 
variables, said method comprising 

using a computer-based expert system which includes information 
about available components and rules for connecting components, 
selecting a first component from a list of alternatives, 
selecting a second component from a list of alternatives, where the 
expert system checks said first selected component to see what other 
components, if any, can be connected to said first component and presents 
a list of second components which are capable of being connected to said 
first component, and 

positioning said second component in a selected and allowed 
location. 


-153- 


.9301557A1J_> 


WO 93/01557 PCT/US92/05650 

18. The method of claim 17 wherein the user selects said second 
component from one or more lists of possible components which can connect to 
said first component. 

19. The method of claim 17 wherein the user selects a first location of 
said first component, then selects said second component from one or more lists of 
possible components which can connect to said first component at said first 
location. 

20. The method of claim 17 wherein the user requests the expert system 
to check a collection for completeness, missing parts or unterminated features. 

21. The method of claim 17 wherein the user requests the expert system 
to output data suitable for use by a CAD program. 

22. The method of claim 17 wherein the user requests the expert system 
to output data suitable for use by AutoCAD. 

23. An expert system for designing a connected collection of 
components comprising means to accept user input regarding general specifications 
and selected general parameters and means to provide output comprising a drawing 
of at least one modular system which complies with the input selections. 

24. The system of claim 23 further comprising means to provide a 
complete inventory of parts. 

-154- 


_8301557A1J_> 


WO 93/01557 


PCT/US92/05650 


25. The system of claim 23 further comprising means to provide data 
for detailed drawings. 

26. A method for designing a collected collection of components 
comprising using a computer-based expert system to accept user input regarding 
general specifications and selected general parameters and to provide output 
comprising a drawing of at least one modular system which complies with the input 
selections. 

27. A system for storing information pertaining to collections of one or 
more components, comprising: 

a design database made of records having means for identifying the 
components in said collection and for allowing for modification, deletion 
and addition of components from said collection including: 

means for recording linkages between components, 
means for identifying the component to which each 
respective component is linked, and 

means for recording the geometric relationship between 
each linked component. 

28. A system for storing information according to claim 27, including 
means for selecting a component from predetermined ones of said components from 
said collection and designating it an active component and means for selectively 
deleting and modifying said active component so that only linkages between said 
predetermined ones of said components are affected. 
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29. A system for storing information according to claim 27, wherein 
said means for recording the geometric relationship between components includes 
vector information associated with each component, said vector information 
pertaining to the position of linked components. 

30. A system according to claim 27 including means for storing 
information, during a process of adding components to the collection of one or 
more components, representing the current linkages, identity and geometric 
relationships between all components in the collection in a plurality of status 
variables and means for storing a subset of said status variables in said database 
after adding a component to said collection. 

31. A system according to claim 27 further including a knowledge base 
which stores information pertaining to constant characteristics of corresponding 
components, wherein said design database references information from said 
knowledge base for corresponding, respective components in the collection. 

32. A program for producing, in response to user commands, a design 
for a project from a system of components and a specification of all constituent 
components of the design where the design is a combination of components having 
a fixed, predetermined pattern of linkages and geometric relationship, comprising: 

a knowledge base for storing information pertaining to constant 
characteristics and potential linkages for each component of the furniture 
system; 
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a nil6 base for storing rules which determine what components may 
be linked and what geometric relationships are permissible for component 
linkages in a design; 

an inference engine for applying said rules in response to user 
commands to form said linkages. 

33. A program according to claim 32, wherein said rule base includes a 
menu database having stored menus having user selectable options, which are 
displayed in accordance with what components may be linked and what geometric 
relations are permissible for component linkages dependent upon existing 
component linkages, and global rules, which determine if components are linked 
permissibly within a design. 

34. A program according to claim 32, wherein an assembly is a 
subcombination of components in the design and is capable of including another ~ 
assembly within the subcombination, and wherein a respective, corresponding 
design database records information folly determining each combination and 
subcombination. 

35. For a system having a functionally related group of components one 
or more of which may constitute an assembly, and being describable by component 
linkages and component characteristics, a collection of databases for storing 
information describing the linkages and characteristics of one or more assembled 
components of the system, comprising: 
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a knowledge base database having information pertaining to 
characteristics of each component in the system; 

one or more assembly component records for storing information 
pertaining to one or more components each of said assembly component 
records corresponding to a respective one of die components in an 
assembly and having means referencing information in said knowledge 
base for the corresponding component, means for recording the identity of 
a destination component to which the corresponding component is linked 
within the assembly, and means for recording the geometry of the 
connections between the corresponding component and any other 
component linked to the corresponding component. 

36. A collection of databases according to claim 35, including a design 
database having one or more assembly component records and corresponding to an 
assembly. 

37. A collection of databases according to claim 36, wherein a cluster 
assembly is an assembly capable of including components and assemblies of 
components, and wherein the collection of databases further includes a design 
database record for storing information pertaining to a corresponding assembly, 
said design database record having means referencing the design database for the 
corresponding assembly, means for recording die identity of a destination 
component to which the corresponding assembly is linked within a cluster assembly 
and means for recording the geometry of the connections between the 
corresponding assembly and the cluster assembly. 
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38. A collection of databases according to claim 37 further including a 
cluster design database for storing information pertaining to a cluster assembly said 
cluster design database having one or more assembly component records and design 
database records. 
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